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INDUSTRIAL PSYCHOLOGY. 


One of the less noted features of the British Association 
meeting at Cardiff this year was the great activity of the 
Psychological Sub-section of Section I (Physiology). We 
believe it stood alone in meeting on both mornings and after- 
noons throughout the whole duration of the meeting, and 
that fact itself, together with the large attendance, demon- 
strates the development of the study of psychology during 
recent years. So important is psychology, as a subject, 
becoming that a determined attempt, which in all pro- 
bability will be successful, is being made to establish the 
psychological sub-section as a separate section, and this year’s 
meeting probably will see the end of this sub-section as 
such. Oar particular interest, of course, lies in the con- 
sideration of industrial psychology, which received an 
enormous impetus during the war, although it may be 
doubted whether the new and young school of psychologists 
which has come into existence has yet got to work on what 
may be regarded as standardised lines. Of course, the 
psychological factors which come into play in the human 
being are so multifarious, and many of them perhaps 
unsuspected, that standardisation of this study in 
the ordinary acceptance of the term will always 
be out of the question, but when considering 
industrial psychology certain definite lines must of 
necessity be followed. The Sub-section devoted the whole 
of Friday, August 27th, to the study of industrial psychology 
from its many aspects, and although special consideration 
was not given to the electrical industry as such, yet the 
points of view put forward cover industry as a whole so 
completely that some attention can profitably be paid to 
them. There was, for instance, the question of the value 
of psychological tests for the determination of vocational 
fitness, which may be said generally to be recognised as 
desirable—at least by the psychologists; and_ there are, 
furthermore, many instances in practice where such methods 
are being adopted. Industrial psychology will inevitably 
force itself upon us more and more in this country, not- 
withstanding that many students of it here have, to some 
extent, gone astray in their interpretation of the early work 
in America. That, however, is being gradually rectified by 
an increasing appreciation of the great difference between 
labour in America and labour in th‘s country. 

One would have thought it would have been the first task 
of the psychologist to detect that differentiation, but the 
neglect of this may, perhaps, be excused on the ground that 
the study of industrial psychology, which until recently 
went by the name of industrial management, has only 
lately been taken up in a serious manner by any body of 
workers here. As was truly pointed out in one of the 
papers, there are two streams of experimental activity in 
respect of industrial psychology, between which it might be 
desirable to distinguish. On the one hand, there has been 
the search for authentic tests for general intelligence in 
determining vocational fitness, and on the other there is the 
attempt made by F. W. Taylor—whose name will always 
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be associated with the expression ‘scientific management ” 
—and taken up by other organisers, to select workers for 
specific occupations not so much by virtue of their general 
all-round ability as for particular aptitudes they may 
possess, such as steadiness of hand, accuracy of movement, 
rapidity of reaction or quick recognition of sizes and shapes, 
which would facilitate their economical and effective 
adaptation to the demands of an industrial system based on 
the functioning of highly specialised activities. 

This represents the commercial application of the results 
of psychological study in its most elementary form, and makes 
no attempt at lifting the worker from out of his environ- 
ment. Indeed, it is charged with changing the worker 
from a human being into a machine. This possibility was 
quickly recognised in this country, and not the least 
quickly by labour itself: hence the odium which soon 
surrounded the term “scientific management,” and the 
opposition which was manifested to any attempt to apply 
‘Taylor’s methods here. The determining factor in this 
attitude was, of course, the great difference between labour 
here and in America. Labour in America is of a far more 
cosmopolitan character than it ever can be in Great Britain. 
In the Carnegie works before the war, for instance, we 
kaow that the labour available came from all parts of the 
world, and mostly from those disturbed European countries 
from which men were only too glad to escape. Roumanians, 
Poles and such like were to be found in large numbers, and 
they were necessarily a type of individual upon whom such 
systems as Taylor’s could be tried. It was the fault 
of the young men here who first practised as the advocates 
of scientific management that they failed to perceive this 
fundamental difference in type. That is now being rectified, 
however, and greater progress may be expected as the 
result. In the Ford works in America, we believe, the 
task of one individual is to screw the fastening on one 
particular wheel on one side of the finished car. Imagine 
the mentality of the person condemned to this monotonous 
task day in and day out! Organised labour in this country 
is too intelligent to tolerate that kind of thing, and we must 
adapt our methods to our environment. The newer line of 
thought is all in that direction. 

Another subject of great importance, and of practival and 
immediate interest, is that of industrial convalescence. 
It is probable that the general body of. people have never 
viven thought to the absurd system under which a man who 
has been ill, and is getting better, has all National Health 
Insurance or sick club benefit stopped if he does so much as 
half-an-hour’s work per day. A close study of the subject, 
however, has shown that convalescence is hastened by a 
gradual return to work, but the position at present is that a 
man must either remain at home until he is fully able to do 
a complete day’s work again—a process which necessarily 
retards his recovery by reason of financial worries—or he 
must take the risk of going back to work before he is really 
fit again, and suffering a relapse. The plea put forward 
by Prof, E. L. Collis that a change should be made in the 
system of payment for sick benefit, so that a man might 
return to work on the basis of a few hours a day at first, 
with a corresponding reduction in his sick pay benefit, has 
much to recommend it, if only in the interest of national 
output. 

A plea was also made for the establishment of a National 
Institute of Applied Psychology, to be administered by 
private fands. Such Institute, it was urged, would act as a 
clearing house for informaticn, and have a staff of 
psychologists who would be available to advise small firms 
that were not able to retain such officials on their 
staffs. We are not at all sure that the time is yet ripe for 
such a venture, although we do not doubt it will bave to 
come. There is a tremendous amount of preliminary work 
yet to be carried out in bringing the real value of indu-ti ial 
psychology to the appreciation of those most concerned, for 
it cannot be gainsaid that in some quarters it is not taken 
seriously. Nevertheless, we feel that the British Assovia- 
tion meeting of 1920 marks an epoch in the development 
of psychological study in general and industrial psychology 
in particular, and it is a matter to which all employers of 
labour will do well to pay greater attention * they 
generally have done in the past, 


THE SKILLED LABOUR POSITION. 


THE position with regard to skilled labour in this country 
is liable to be affected by the increasing tendency in the 
Colonies towards the manufacture on the spot of many 
goods hitherto imported. That tendency was beginning 
to show itself to an appreciable degree in the decade 
preceding the war, but during the past few years it has, of 
course, become pronounced. The result is that in order to 
maintain the standard of manufacturing progress, quite a 
mass of skilled labour is required, and in Australia the 
position has become so acute that one expedient proposed is 
the insertion of advertisements in British newspapers 
offering tempting terms to skilled men who are willing to go 
to Australia. The situation, however, is by no means a 
straightforward one for employers to handle, because there 
is, in fact, a shortage of skilled labour practically through- 
out the world, for two reasons. In the first place, the war 
prevented the normal flow of young men into the ranks 
of the skilled trades, and, secondly, Trade Unions 
imposed restrictions with regard to the number of 
apprentices. ‘The cumulative effect of these two causes has 
created, apparently, an extremely serious condition of 
affairs in Australia, where the apprenticeship question has 
been handled very drastically by the Unions. At the same 
time the Unions are also opposed to any extension of 
methods of dilution, and engineering works managers are 
at their wits’ end to know how to meet the situation. 

The iron trade section of the Victorian Chamber of Manu- 
factures is said to have taken in hand the question of the 
extension of the apprenticeship system with a view to increasing 
the number of apprentices to each journeyman, but that in 
itself, although essential when looking to future needs, can 
have no bearing upon the present urgent necessity for more 
skilled labour. Some employers in Australia are inclined 
to take what might seem to be the line of least resistance at 
the moment, and endeavour to import skilled labour from 
other parts of the world, with a preference for Britishers, as 
a means of helping them out of their difficulties. The Trade 
Unions in Australia, however, are at least as strong as they 
are here, and it is perhaps with a view to meeting their 
opposition that the proviso is added that such skilled 
labour importation shall be stopped when the present 
shortage is relieved. We, on our part, of course, cannot 
spare our skilled labour for the simple reason that there is 
more than enough work for all, and it is necessary to retain 
our artisans if we are to rebuild our trade. We, too, are 
suffering from a shortage of skilled labour from the reasons 
already pointed out, and our troubles as regards the appren- 
ticeship question and dilution are not less acute than they 
are in Australia. No country can hope to solve, labour 
problems of this character by the simple expedient of 
“poaching” upon the preserves of other countries— even 
within the Empire—in the manner which some Australian 
manufacturing and repair engineers appear to advocate. 

The supply of sufficient skilled labour in any country is a 
national question, and can only ke solved, in the present 
position of Trade Unionism, by harmonious working between 
employers and the Unions. Whilst we doubt very much 
whether Trade Unionists in Australia, having already 
restricted the number of apprentices, would agree to the 
importation of fully-fledged skilled labour from other 
countries, it will be the duty of our employers—speaking 
only for Great Britain—to endeavour to counteract any such 
attempts. At the same time, we do not think any efforts 
to induce skilled labour to leave this country at the present 
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moment for Australia would meet with any great success. 
A few malcontents would doubtless go—and we can spare 
them —but with plenty of work for all those who are willing 
to do it, and high wages, any offers front other parts of the 
world would have to be particularly seductive to tempt 
any great number of skilled workers out of the country. 
(in the other hand, they could hardly be above Australian 
(rade Union rates. On the whole, we think the Australian 
engineers will have to set about putting their house in 
order on recognised, and not on what might almost 
he called panic, lines. For instance, the present limitations 
»s to apprentices are the result of negotiations between the 
(;overnment, the employers, and the employés, and they 
provide, to quote two examples, for two apprentices to every 
live journeymen in the general engineering trade, and two 
»pprentices to each journeyman in the case of armature 
vinding. Apparently, therefore, the machinery exists for 
-ndeavouring to add to the number of apprentices in order 
.o make up some of the lost ground. In another direction 
» great deal could be done. Australia, in spite of being, in 
comparison with Great Britain, a new country, has, toa 
large extent, developed its manufacturing activities on 
apbazard lines. Many of the present manufacturing 
-oncerns have developed out of repair shops, and manu- 
facturing inefficiency has inevitably followed the attempt to 
‘urn out many different products. Specialisation has not 
iwen strongly resorted to; if it were, it would result 
in the amount of skilled labour available being put to far 
more effective use. In this country, it has long been 
recognised that repair work and manufacture must be kept 
entirely separate. As we have said, the skilled labour 
problem is acute all over the world, and any immediate 
alleviation seems out of the question, except, perhaps, by 
way of dilution, which again brings in the question of 
harmonious working between employers and workmen. 


WHILST we are publishing elsewhere a 
pt condensed account of Major Rich’s ex- 
ransmission 
in France,  Daustive report on the highly-developed 
electrical system laid down by the German 
military authorities in the occupied regions of France, our 
esteemed contemporary, the Revue Générale de Electricite, 
has just printed the text of a law authorising the establish- 
ment by the State of a network of high-pressure electrical 
transmission lines in the same areas, which we are now 
happy to describe as the liberated regions. The purpoze is 
to connect with mains at a pressure of 120,000 volts the 
great power stations which already exist or are projected, in 
order to enable them to co-operate in case of need. Owing 
to the extreme urgency of the works for the reconstitution 
of the devastated areas, they have been commenced in 
advance of legal authorisation; up to the end of July, 
37 million francs had already been expended, and the whole 
outlay will amount to 135 millions, of which 40 millions 
have been allocated to the Budget of 1919 and 70 millions 
Lo that of 1920. 
In the courseof the discussion in the Senate, on July 3 Ist, 
a representative of the Department of Mines and Water 
Powers stated that this interconnection scheme was not 
limited to the northern areas; it was to extend to the 
whole of France, like the canals and railways. Technical 
difficulties due to the existence of different systems of 
supply, economic difficulties arising out of the fears of 
vested interests, would be encountered, which were absent 
from the liberated regions, where so many installations had 
been destroyed that the administration had a clean sheet to 
work on. The mining area of the north offered a copious 
supply of energy, which would be connected to the network 
of Alsace, fed by blast-furnace gas, and, above all, by 
the Rhine, and to the Paris area, so that mutual aid 
could be afforded in case of emergency. Only by carrying 
out this vast scheme would it be possible to utilise 
low-grade fuel at the mines for the supply of electricity to 
Paris, to distribute the 9 million u.P. obtainable from 


water power, and to apply efficiently all the sources of 
energy at the nation’s disposal, so as to make good the 
deficiency which compelled France to purchase annually 
15 million tons of foreign coal at heavy cost. 

It seems to us that we have much to learn from France. 
Crushed as she is with a burden of debt, and the onerous 
necessity of reconstituting the areas turned into a desert by 
the devastating Huns, with clear vision she sees that the 
supply of energy “ bon marché” is the key to recon- 
struction and to the restoration of prosperity and stability ; 
and she does not hesitate to incur an outlay of 135,000,000 
francs for the attainment of that end—say, at the present 
rate of exchange, £3,000,000. She, also, her national 
scheme, and she does not propose to starve it. Here, 
on the other hand, we have a scheme, but no 
funds ; we boggle at a transmission of 30 miles, and 
shudder at the thought of 50,000 volts overhead—so 
dangerous, you know! We would not dream of linking 
London to the nearest coal-field—Lord Moulton says some- 
one might cut the mains (gas mains, of course, are immune). 
We must not let companies do the work, lest they make 
a profit ; we won’t let the State do it, for we know it would 
make a heavy loss ; the municipalities say they will do all 
that is wanted—if someone else will find the money. The 
House of Lords says the State is not going to foot the bill, 
so the Government dare not proceed with the financial 
clauses omitted from the 1919 Act. 

What fools we are! Truly, we have the Government 
that we deserve. They do these things vastly better in 
France. 


Companies—that is, the smaller com- 
Small panies, which have a difficulty just at 
Caneenangp present in providing themselves with 
and Compulsory 4 
Supply. adequate capital—view sometimes with 
uneasiness the statutory provisions under 
which supply can be demanded for premises off the route of 
the distributing mains. The additional capital outlay 
required is, in such cases, a matter for serious consideration, 
mitigated but very little by the statutory allowance of 
20 per cent. per annum on the outlay as a minimum 
payment for the supply taken. But the conditions under 
which this obligation is placed on undertakings are such 
that an undertaking could, if it so elected, choke off any 
applicant. It can, first of all, require “security” for the 
payment of all moneys to be thus due to it for the first two 
years. Also the clause (Sec. 27— Electric Lighting Clauses 
Act, 1899) only applies to occupiers of premises within 
50 yards of any distributing main. Moreover, the 
occupier can be made to pay for all the service line beyond 
20 yd., and for all the line in the occupier’s own grounds, 
So the extreme liability is only the cost of 20 yd. of service 
line. 

As regards the previous sections 24 and 25, where six 
occupiers can requisition mains to be laid down a new street, 
the undertakers have a right of appeal to the Board of Trade 
(now to the Ministry of Transport), which can quash the 
requisition, or vary the terms or conditions on which the 
supply mains are to be laid. Such right of appeal is now of 
enhanced value, seeing that it must be considered by the 
Electricity Commissioners, who, in quite a special sense, are 
entrusted with the welfare of the industry, and who may 
be relied upon to be sympathetic where a good case is made 
out. Altogether, therefore, compulsory supply is suftici- 
ently hedged about with conditions to be a not too serious 
menace from the point of view of the amount of capital 
involved. 

The foregoing applies, of course, to all undertakings work- 
ing under orders made subsequently to 1899. Those under 
very early orders and prior to that date do not come under 
these conditions except in so far as they may be embodied 
in any way in their individual orders, the Act of 1899 not 
being a “General” Act, 
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THE DALMARNOCK POWER STATION, GLASGOW. 


Tue two earliest electric power stations in Glasgow 
were erected in Miller and John Streets in 1890. At 
that time the economic position of the industry was 
very doubtful, but the demand increased until it became 
necessary to erect another station to displace the first 
two, and the third station was erected in Waterloo Street 
in 1893. The only advantage presented by this site 
was its proximity to the load, but the disadvantages 
of extremely low efficiency and the difficulty of handling 
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Fic. 1.—Pian or DALMARNOCK Power STATION, GLASGOW. 
the fuel supply and ashes far outweighed it, and soon 
made it evident that a further step must be taken. Ac- 
cordingly the Port-Dundas and St. Andrew’s Cross sta- 
tions were erected and equipped with reciprocating 
plant in the period 1900-1904. Later the stations were 
equipped with turbo-alternator plant, which supplied 
three-phase current to sub-stations, in which it was 
converted to p.c. for general use. The stations at 
Port-Dundas and St. Andrew’s Cross could readily ob- 
tain fuel supplies and dispose of ashes, and a fair supply 
of cooling water for condensing purposes was available. 
At that time the annual output of the Corporation Elec- 
tricity Department was about 17 million units, with 
a maximum load on the stations of nearly 13,000 xw., 
the installed plant capacity being slightly under that 
figure, and the. power applied for equalling over 
25,000 kw. The increase in the load throughout the 
city continued, and in ten years’ time both stations 
were nearly at the economical limit of their capacities, 
but extensions were impracticable owing principally to 
lack of adequate supplies of water for condensing pur- 
poses. In 1914 the annual output reached nearly 
92 million units, the maximum load on the undertaking 
having risen to just under 40,000 Kw., with the plant 
capacity equalling about 55,000 xkw., and the power 
applied for standing at 90,000 Kw. In 1912, on 
the advice of Mr. W. W. Lackie, then engineer and 
manager of the electricity department, the Electricity 
Committee recommended the Corporation to procure 
another site where an abundant supply of condensing 
water would he available, and to erect a new station. 
A site. 134 acres in extent, was accordingly purchased 
for the Dalmarnock power station. The south 


boundary of the site is the river Clyde, and the advan- 


tages of the site are apparent. There is an abundant 
supply of cold water for the condensers, coal supplies 
come direct by rail, and the distance from the load 
centre is not excessive. The ultimate electrical load on 
this site is to be 200,000 kw. The station, of which some 
preliminary details together with a plan have already 
been published in our columns,* is being constructed in 
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Fig. 2.—Layout or Room. 


two sections, each main section comprising a turbine 
house, two boiler houses, and a switch house. Figs. 
1, 2, and 3 show the ground plan and lay-out of Nos. | 
and 2 turbo-alternator sets. The first section of the 
station, which comprises a coal store and coal-convey- 
ing plant, a workshop, two boiler rooms, turbine room, 
switch house, control room, and # sub-station, is now 
approaching completion. 
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Via. 3.—Section or TURBINE AND TRANSFORMER Rooms. 


In view of the necessity for sound foundations, 
although the sub-soil was suitable for supporting heavy 
buildings, a 5-ft. thick concrete raft was laid over the 
whole area. The original plans were for steel buildings, 
but these had to be discarded during the war, and re- 
inforced concrete was substituted; the drawings for 
the concrete work were prepared by the Considere Con- 
struction Co., Ltd. Fig. 4 is an outside view of the 

* Execrricat Review, March 19th, 1915, and March 8th, 1918 
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station from the south, and shows the condensing water 
inlet. The cooling water supply from the river passes 
through the main sluice gates to specially-designed 
vreening plant, fig. 7, which removes as much as pos- 
ible of the suspended matter. After use the water is 
returned to the river below the intake. 

The first portion of the station to be completed was 


The boiler house is a three-story building ; the ground 
floor accommodates the forced-draught fans, their driv- 
ing motors, and the ash removal hoppers. The first 
floor is the firing level, fig. 11, and the top floor houses 
the induced-draught plant, economisers, coal silos, and 
hot wells. Each boiler room contains eight Babcock 
and Wilcox water-tube marine-type boilers, arranged 


e 
4.—StaTion BuILDINGS FROM THE SouTH. 


ihe coal-handling section. The coal is delivered direct 


from the mines by rail, and at Dalmarnock sidings each - 
truck passes over a weigh-bridge to a tipping platform. 
The truck is then emptied into a filler pit by an electri- 
cally-operated ram (the coal can be crushed if necessary), 
from whence it passes by means of a bucket conveyor to 
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a distributing centre, from which other conveyors de- 
liver it to the boiler-house silos or to the coal store. as 
required. A travelling gantry with a grab and bucket 
conveyor is provided for handling the contents of the 
coal store. The capacity of the plant is 100 tons per 
hour, and the illustrations, figs. 5, 8, and 9, give a gene- 


Fia. 5.—Coau TRANSPORTER. 


6.—Asu TUNNEL. 


in. two rows of four on each side of the room. Each 
boiler has three chain-grate stokers, a superheater, and 
an economiser. The normal evaporation of each boiler 
is 50,000 lb. per hour ; its heating surface, 6,948 #q. ft., 
and grate area, 273 sq. ft.; complete weight without 
water, 122 tons; water evaporated per lb. of coal of 


Fie. 10.—A_ 15,000-Kw. 
METROPOLITAN-VICKERS TURBINE 
IN CouRSE OF ERECTION, 


Fic. 9.—Bouer House Tray 
CONVEYOR. 


10,500 .ru.u., 8.65 lb.; efficiency at full load, 80 per 
cent. ; the feed-water temperature being 150 deg. F. at 
the economiser inlet. The heating surface of each super- 
heater is 2,452 sq. ft., and that of each Green econo- 
miser, 5,155 sq. ft. Each forced-draught fan, by Messrs. 
Davidson & Co., Ltd., is driven by a 35-n8.n.r. B.T.I, 


Fic. 11.—No. 1 Boi.er Fia, 
Housr. 


ral idea of the equipment, which was supplied by Messrs. 
Babcock & Wilcox, Ltd. The ashes fall from the boilers 
into hoppers, fig. 6, and can be taken direct from the 
latter by trucks, but Babcock & Wilcox suction ash 
plant is being installed as the better method of removal. 


12.—MIRRLERS-W ATSON Fig. 1. 
CONDENSING PLANT. 


AUNILIARY 
'TURBO-GENERATOR. 


motor, and each induced-draught fan by a 125- 
B.H.p. motor. Working under forced and induced 
draught the maximum output of each boiler is 62,000 Ib. 
of steam per hour, the final steam conditions being 275 
lb. pressure per sq. in. (gauge), with 700 deg. F. total 
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temperature; with induced draught only the output is 
50,000 Ib. per hour. Three boilers suffice to supply 
steam for one turbine, and the coal silos are of sufficient 
capacity to maintain the supply for about 20 hours, in 
the event of the stoppage of the conveyors. One of the 
chimneys, all of which are of steel, is provided for each 
pair of boilers, thus giving four per section of the 
boiler house; in the second boiler house each chimney 


respectively 10.1, 10.5, and 11.3 lb. per kw.-hour. The 
weight of the heaviest portion of a set, viz., the alter- 
nator rotor, is 108 tons. 

Each turbine discharges its steam into a condenser 
having a cooling surface of 26,000 sq. ft., the quantity 
of circulating water being 225,000 lb. per minute with 
an average velocity of 4.9 ft. per sec. The guaranteed 
vacua with varying inlet temperature of circulating 

water between 40 and 70 


Fig. or TurBO-GENERATOR Room. 


has a grit and dust settling chamber at its base. The 
feed pumps are housed separately, and each pump room 
contains two pumps, one of which is steam driven, and 
the other electrically driven. The pumps were supplied 
by Messrs. G. & J. Weir, Ltd., Holden & Brook, Ltd., 
and the British Electric 

Plant Co., Ltd., and each 


deg. F. and _ constant 
steam flow of 160,000 lb. 
per hour are 29.32 to 
28.5 in. The first and 
fifth condensers were sup- 
plied by the Mirrlees- 
Watson Co., Ltd., the 
second and third by the 
Metropolitan - Vickers 
Electrical Co., Ltd., and 
the fourth by the English 
Electric Co., Ltd. The 
circulating pumps, by 
Messrs. Drysdale & Co., 
Ltd., are capable of pass- 
ing 22,500 gallons of 
water per minute 
through each condenser, 
fig. 12; the circulating 
pumps and air and con- 
densate pumps are driven 
respectively by  270- 
B.H.P., 290-B.H.P., and 
155-B.H.P., 730-k.P.M., 
three-phase induction 
motors operating at 400 
volts and 25 cycles. The 
air pumps are capable of 
extracting 60 Ib. of air 
per hour, and each set is provided with a stand-by sys- 
tem. The condensate is pumped from each condenser 
through a Lea recorder, and thence passes through a 
feed-water heater to the hot wells. The air filters were 
supplied by Messrs. Heenan & Froude, Ltd. 


has a capacity of 200,000 
Ib. of water per hour. 
Every effort has been 
made to secure economical 
working by the provision 
of measuring — instru- 
ments; the equipment of 
each boiler includes auto- 
matic coal-weighing ma- 
chines, steam-flow meters, 
thermometers, pressure 
and draught gauges, and 
a CO, indicator. 

The first turbine room, 
fig. 14, will contain five 
turbo-alternator sets; the 
maximum continuous out- 
put of each machine is 
18,750 kw., but the most 
economical load is 15,000 
kw. ‘The first machine is 
of Messrs. Fraser and 
Chalmers’ manufacture, 
the second and third are 
being supplied by the 
Metropolitan - Vicker. 


Electrical Co., Ltd., fig. Fic 
10, and the fourth and 

fifth by the English Electric Co., Ltd. At 
the point of maximum efficiency the steam 
consumption of the sets is guaranteed not to 
exceed 10 lb. per Kw.-hour, the steam being supplied 
at 250 lb. pressure per sq. in., and a temperature of 
700 deg. F. with a vacuum of 29.1 in. of mercury 
when the barometer indicates 30 in. The steam con- 
sumptions at loads of 18,750, 11,250, and 7,500 kw. are 


. 15.—REYROLLE 20,000-voLt SwitcH-GEar. 


Two 500-K.v.a. geared turbo-alternator sets, fig. 13, 
the turbines running at a speed of 3,500 r.p.m., and 
geared to 440-volt, 25-cycle, 3-phase, 750-r.p.m. alter- 
nators, are provided for operating auxiliary plant at 
the station under special conditions, but normally the 
auxiliaries will be supplied from the sub-station, or 


from the special auxiliary windings on the step-up 
transformers, 
\ 
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A 75-ton crane spans the turbine room, fig. 14, and 
» second one of the same size is installed in the work- 
hop, so that it is a comparatively easy matter to move 
ihe heaviest parts of the machines installed into or out 
of the buildings. All crane motors are of the induction 
type, with wound rotors. 

The first three main alternators are being supplied by 
the Metropolitan-Vickers Electrical Co., Ltd., and the 
fourth and fifth machines by the English Electric Co., 
itd. Each main alternator has a maximum continuous 

utput of 23,400 K.v.a. at 6,500 volts, and runs at a 


formers, which are forced oil-cooled with an external 
water cooler. The transformer voltage ratio is 6,500 
delta to 20,000 star; impedance voltage, 6 per cent. ; 
copper loss at maximum continuous output, 67.5 kw. ; 
iron loss per phase, 22 Kw. ; efficiency at maximum con 
tinuous output, 98.72 per cent.; weight of complete 
transformer, 28 tons. The quantity of oil used per 
transformer is 1,700 gallons, and the cooling water 
3x80 gallons per minute. The cooling-water pump 
is driven by a 10-n.p. motor running at 1,440 R.P.M. 
The transformers have no features of note except their 
size, 7,800 k.v.a., and a 
third winding for supply- 


ing the auxiliary ma- 
chinery at 440 volts. 

All switchgear is of the 
ironelad 20,000-voli 
type; no live parts are 
exposed, and the esti 
mated rupturing capacity 
of each switeh is 
1,500,000 K.v.aA. 

The switchgear, fig. 15, 
is of very novel design, 
and is worthy of special 
attention. All of it was 
designed and supplied by 
Messrs. A, Reyrolle & Co., 
Ltd. In place of the con- 
ventional concrete - cell 
work, ironclad construc- 
tion is used throughout, 
and every effort has been 
made to ensure that the 
switches will be as safe 
and satisfactory as any 
other part of the system. 
This condition can hardly 
be said to have been ful- 


Fic. 16.—Controt Room. 


speed of 1,500 n.v.a. The machines are of the most ro- 
bust construction, and have been specially designed with 
a view to withstanding the severe stresses they may be 
called upon to bear. The rotors are all of the cylindrical 
type, and are built from solid forgings. Each machine 
has its own exciter mounted on the alternator shaft. 
The pressure rise, when maximum continuous output 
ut 0.8 lagging power factor is switched off, is 45 per 
cent. The maximum instantaneous 


filled in the past, but it is 

hoped that this design 

will remedy the defects of the apparatus ordinarily 
used, and special precautions have been taken to ensure 
that the danger to operators will be reduced to a mini- 
mum. All the switches are operated from the control 
room, fig. 16, in which the electrical measuring instru- 
ments and signalling devices are situated. 
The first section of the switch house contains five 


tions, is 53,000 amps. or of an omer = > omen 


current of an alternator alone is . 
53,000 amps., or of an alternator x 
and transformers, 3,400 amps. The 
field current and alternator 
efficiency at 18,750 xkw. and 0.8 
lagging power factor are 350 amps. 
and 96.3 per cent. respectively. 
The quantity and pressure of the 
cooling air is 70,000 cu. ft. per : | 
minute at 6 in. water gauge, and anull ] 
the maximum temperature rise of ae 
the stator is 55 deg. C., that of the 
rotor being 75 deg. C. 
The last important building of 
the power station is the switch 
house and control room, fig. 16, in which are housed 
the step-up transformers, by the Metropolitan-Vickers 
Electrical Co., Ltd., and the switches and control 
apparatus for all the machines and feeders. The 
main generator and_ split-conductor feeder  con- 
nections are shown diagrammatically in figs. 17 
and 18. The working pressure on the busbars is 
20,000 volts. Each alternator is directly connected to 
a bank of three single-phase delta-star connected trans- 
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Figs. 17 anp 18.—Matn GENERATOR AND Freper PROTECTION, 


alternator switches, 18 feeder switches, two coupling 
and two sectionalising switches. 

A large 250-volt battery, consisting of 125 cells, hav- 
ing a capacity of 3,000 amp.-hours at a discharge rate 
of 300 amperes for ten hours, supplied by the Premier 
Accumulator Co., Ltd., is placed in the basement of 
the switch house. The battery will be used for the excita- 
tion of the main turbo-alternator exciter fields, the 
switch house travelling crane, and emergency station 
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lighting. Two 100-volt batteries, each consisting of 
55 cells, having a capacity of 250 ampere-hours at a 
one hour rating of discharge, have been installed below 
the control room for the operation of the main switceh- 
gear controls and telegraphs. These batteries are in- 
tended to be used alternately. 

The charging of all the batteries will be performed by 
duplicate motor generators, supplied by the Electric 
Construction Co., Ltd., each consisting of a 440-volt 
induction motor coupled to a p.c. generator, giving 650 
amperes at 225 to 325 volts, and another giving 100 
amperes at 75 to 150 volts. The switchboard is by 
Messrs. Kelvin, Bottomley & Baird, Ltd. 

The neutral point of the 20,000-volt system will be 
earthed through a resistance capable of passing 500 
amps. at 11,500 volts; a water resistance will be used 
for this purpose, in the first instance at least. The 
neutral point of each alternator will also be earthed 
through a resistance, the exact form of which has not 
yet been definitely decided on; this resistance will pass 
1,500 amps. at 3,800 volts. 

The electrical energy will be transmitted from Dal- 
marnock power station at 20,000 volts to various sub- 
stations, where it will be transformed by step-down 
transformers, supplied by Messrs. Ferranti, Ltd., the 
British Electric Transformer Co., Ltd., and the Metro- 
politan-Vickers Electrical Co., Ltd., to 6,500 volts to 
supply the existing £.H.Tt. mains. Transformation to 
440 volts for A.c. distribution and conversion to p.c. at 
500 volts would provide for L.r. supplies. The 20,000- 
volt cables manufactured by Messrs. Callender’s Cable 
and Construction Co., Ltd., and W. T. Glover & Co., 
Ltd., are of the 3-core split- ‘conductor and 6-core types, 
and are controlled by the Merz-Hunter system of protec- 
tion. A twelve-pair air-spaced telephone cable is laid 
with each feeder for signalling and telephone purposes. 
At the distributing centres banks of 1,875-K.v.a., single- 
phase (three in a group), step-down transformers, 
20,000 to 6,500 volts, are installed. Switchgear of the 
ironclad type is provided on both 20,000- and 6,500-volt 
sides. The distributing centres will be interconnected 
by 20,000-volt feeders. 

The laying, jointing, and connecting-up of the system 
of distribution has been carried out with direct labour 
by the Corporation Electricity Department. The design 
of the station and the working-out of all the details of 
construction was accomplished by the department’s own 
staff, to whom very great credit is due. 

Messrs. Merz & McLellan, consulting engineers, acted 
in an advisory capacity. On the appointment of Mr. 
W. W. Lackie to be one of His Majesty's Commissioners 
under the Electricity (Supply) Act, 1919, Mr. R. B. 
Mitchell became the engineer and manager of the depart- 
ment, some idea of the magnitude of which will be 
gathered from the fact that in 1920 the output of the 
undertaking is expected to reach a total of nearly 180 
million units, which figure was exceeded in 1918. In 

1919 the maximum plant capacity of the undertaking 
was approximately 67,000 kw. with a maximum load 


of about 65,000 kw., and the connected load reached 
nearly 160,000 kw. 


Tuk power station, erected in the Eastern district of 
the city, was formally inaugurated and _ inspected 
on September 2nd, a large company, including 
engineers from all parts of the country, being present. 
The ceremony was performed by ex-Bailie Kennedy, 
convener of the Electricity Committee, and ex- 
Bailie Sadler, the sub-convener, the former turning on 
the steam to one of the turbo-alternator sets, while the 
latter closed the excitation switch and brought the pres- 
sure up to 20,000 volts. At the subsequent luncheon, 
Lord Provost Stewart presiding, Councillor Bruce 
Lindsay, convener of the Electricity Committee of the 
Edinburgh Town Council, proposed ‘‘ The Corporation 
of Glasgow,’’ and expressed satisfaction with the man- 
ner in which the city had met the increased demands for 
electricity at a cheap rate. In Edinburgh they were 


building a new power station, but had been delayed by 
the Ministry of Munitions during the war. Ultimately 
the Glasgow Electricity Department would have a capa 
city of 200,000 kw., and they in Edinburgh would have 
something under half of that. He understood, however, 
that the price of electricity in Edinburgh was lower than 
that in Glasgow, and for that the ‘‘ Capital ’’ was en- 
titled to some little credit. 

Lord Provost Stewart, in acknowledgment, said that 
what they had seen at Dalmarnock must have convinced 
them that the Corporation was determined to do its 
utmost to ensure that electrical power would not be lack- 
ing to supply the needs of a great industrial community. 
The history of the Electricity Department was a record 
of progress throughout. In the first year’s working, 
that of 1893, it had produced 408,590 units for 108 con- 
sumers. Last year they had increased the output to 
over 174,000,000 units, while the number of consumers 
liad reached 43,000. When he was convener of the Elec- 
tricity Committee in 1906 the capital of the department 
was £1,800,000; now it was nearly £4,500,000. — The 
revenue was then £245,000; now it was not far short of 
£1,000,000. In the same period the output had been 
increased by over 400 per cent. They would not claim 
that this success was due to their own administration or 
refuse to admit that much of it had been effected by their 
highly capable staff. 

Mr: J. Train, of Messrs. Train & Taylor, building 
contractors, proposed ‘‘ The Electricity Committee,’ 
and ex-Bailie Kennedy, in reply, explained that the 
excavations for the station had been made in 1914, but 
it was not till 1917 that building was really begun, an: 
even then the Government put a restraining hand on 
them. 

Ex-Bailie Sadler submitted ‘‘ The Contractors,’’ and 
pointed out that the contractors had received up to the 
present about £1,250,000, and that by the time the 
work was finished they would have received over 
£2,000,000. The committee hoped that before the winter 
was over the contractor who was setting up the second 
turbo-alternator would have completed the work [one set 
is already in commission and two others are under con- 
struction]. Glasgow would then be free from any troubles 
in the way of electricity supply. Mr. A. M’Kinstay 
(Metropolitan-Vickers Electrical Co., Ltd.), who replied, 
congratulated the Corporation on being the first to com- 
plete what was now generally termed a ‘‘ super-power 
station,’’ and asked Messrs. Kennedy & Sadler to accept 
on behalf of the contractors a silver tray and tea service 
each. The health of the engineer and manager was 
proposed by Mr. H. W. Bewsher, manager for Scotland 
for Messrs. Babeock & Wilcox, Ltd., and Mr. R. B. 
Mitchell replied. 


Precision Galvanometer for Thermo- Electric Measure- 
ments.—A new principle has been developed by Messrs. T 
Harrison and P. D. Foote whereby an ordinary millivolt. 
meter may be converted into an instrument in which the 
usual errors arising from variable line resistance are eliminated. 
According to a paper in the Journal of the A.L.E.E., the 
instrument measures true £.M.F. in a simple circuit or, if 
connected across a resistance or network through which cur- 
rent flows, it indicates the potential drop which would have 
existed had the instrument not been connected. Although it 
operates as a potentiometer in this respect, the instrument does 
not require a standard cell or an auxiliary battery. The only 
k.M.F. employed is that of the source measured. There is no 
loss in precision of setting results; in fact, the adjustments 
may be made to ten times the scale accuracy. Various wiring 
diagrams and methods are discussed for building instruments 
of zero temperature coefficient and proper damping. A new 
deflection potentiometer is described which offers considerable 
advantages over the ordinary type for small &.M.F.'s in a 
circuit of variable resistance. Although the instrument was 
designed for pyrometric work, its usefulness is not confined 
to this field. It may be used as a galvanometer with an ordi- 
nary potentiometer, and then forms a deflection potentiometer 
which requires no compensation other than that provided by 
the indicator. The compensated millivoltmeter may be used 
in multiple installations of thermocouples having different line 
resistances, as many resistances being used as there are thermo- 
couples. Other applications are discussed in the paper, and 
the theory of compensation and damping, &c., is fully con- 
sidered.—Technical Review. 
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THE MACHINE-TOOL AND ENGINEERING EXHIBITION, 


(Continued from page 297.) 


Since the first instalment of our review of the Exhibition 
appeared last week, many of our readers will have visited 
Olympia themselves and have seen all there is to be seen. 
Hor the benefit of those who have not yet had the oppor- 
‘unity of inspecting the display of up-to-date machinery 
‘hat is on view, it may be explained that, apart from the 
-eneral excellence of the machine tools shown, the Exhi- 
Lition is of interest from the electrical point of view. 

Although only about 20 stands out of the total of nearly 
200 can be described as exhibiting electrical apparatus, 
vhich incidentally is mostly already familiar, the machine 
.ools themselves are noteworthy from the point of view of 
electrical driving. A large number of the machines on view 
are to be seen actually working, a good policy, as there is 
nothing like actual demonstration for convincing the 
visitor. 

For exhibition purposes, clectric motors and switchgear, 
cupplied by a variety of well-known manufacturers, are used 
exclusively for driving the tools? But an inspection of the 
exhibits at once conveys the impression that a large 
majority, if not quite all, the machines are adapted to elec- 
trical driving for normal operation, and those that are not 
can with little difficulty be converted. 

Three methods have been adopted for speed reduction 
between tne electric driving motor and the machine itself, 
for which purpose either gears, chains, or belts are used. “In 
general it would appear that the last-named method is only 
employed in the case of what might be termed the smaller 
machines, all the larger ones having individual motors from 
which the power is transmitted by means of gears or chains. 

Before continuing our brief. review of the electrical or 
allied exhibits, it may be mentioned that during the three 
weeks in which the Exhibition will remain open, a number 
of conferences has been arranged to take place at Olympia 
On the 21st inst. the Industrial League and Council has 
arranged a conference of employers and employed, and on 
the 22nd inst. an Industrial “ Safety First” Convention, 
under the auspices of the Home Office and the British 
Industrial “Safety First” Association, will be held, in con- 
nection with which Mr. Leon Gaster, secretary of the 
Illuminating Engineering Society, will speak on the subject 
of “ Lighting as an Aid to Safety.” 

The Exhibition was opened last Friday evening for the 
purpose of a private inspection, which was followed by the 
inaugural banquet, at which Sir Alfred Herbert, K.B.E., 
president of the Machine Tool Trades Association, presided. 

It was explained that the Ministry of T rt had 
made possible the holding of the Exhibition by facilitating 
the transport of exhibits both by road and rail, the railway 
companies having refused in many instances to transport 
the machinery. It was also suggested that the Ministry 
might cause excursion trains to be run becween the northern 
industrial centres and London, so as to encourage and 
attract visitors to the Exhibition. 

, THE TECHNICAL COLLEGE, Loughborough.—This well-known 
institution, which provides technical training facilities in elec- 
trical, mechanical, and automobile engineering, chemical technology, 
pure science, com law, and economics and the arts, has 
accommodation for 1,000 students, the present enrolment being 
1,100. . Its. machine-tool equipment consists of 500 pieces of 
modern single-purpose and automatic machinery. The whole of 
the exhibits on the stand of the College are the products of the 
students in the engineering departments, and consist of limit 
gauges, a physical balance and component parts, parta of hosiery 


machines and various components, in addition to a number of 
instruments, Kc, 


THE INTEGRAL OxyGEN Co,, Lrp., London, exhibits component 
parts of an improved electrolytic generator of integral unit, or 
cell type, which is claimed to set a new standard of quality and 


perfo in oxy-hydrogen generating apparatus ; the “I. 0.0.” 
system and plant was described and illustrated in our issues of 
August Ist and Sth, 1919, and is compact and efficient ; the claims 


made for it include flexibility of operation, and the production of 
the maximum volume of gases of a high degree of purity at a 
minimum cost. 


Messrs. BRAMPTON Bros., Ltp., Birmingham, exhibit inverted- 
tooth, roller and compound-roller types of driving chains, as used 
for the transmission of power, also chain wheels and chain-whee 
cutters. Inverted-tooth type chains are employed extensively for 
high-speed transmissions, such as line-shaft drives, machine-too 
transmissions, &c., whilet roller chains are used for light and heavy 
drives of medium and low speeds. Each type of chain is suited 
for work of a specific nature, usually decided by the speed at which 
the chain has to run, The employment of chains for the trans- 
mission of power affords many advantages, and the field of appli- 
cation for their use is practically unlimited. Of the many 
recommendatory features of chain gearing which warrant consider 
ation, the following are, perhaps, the more important :— 

The positive action of chains prevents the leakage of powe 
through slip, and enables them to run without the initial tension 


® 


Fig. 10.—BramptTon CHAIN! DRIVE. 


required for belts, thereby reducing bearing friction toa minimum, 
Actual experiments have proved that the loss of power in a well- 
made chain drive does not appreciably exceed 2 per cent, 
throughout practically the whole life of the drive, so that chain 
gearing has a high maintained efficiency. Chains are adaptable to 
varying conditions in respect of speed ratios, shaft-centre distances, 
nature of load and power to be transmitted, temperature, Xc. 

For transmissions on machines for repetition work, the even 
turning movement of a chain drive—owing to the multi-tooth 
engagement of the chain on the wheels—gives a superior quality 
of finish to the work produced, and increases the rate of pro- 
duction. Chains run silently, and require little attention beyond 
efficient lubrication. : 

Fig. 10 shows an application of the Brampton inverted-tooth 
type of chain for a direct drive from a motor to a lathe. 


Messrs. MetTat InpustRies, Lrp., Sunbury-on-Thames, are 
showing samples which have been treated by the Sherardising, or 
dry-vapour galvanising, process as a protection for iron and steel 
against corrosion and pitting. A small plant for carrying out the 
process is also on view. 


Tam Retay AvTomatTic TELEPHONE Co., Ltp,, London, 
exhibits a number of different types and sizes of apparatus and 
accessories. With this telephone system a call is effected by 
rotating a dial attached to the instrument to indicate the number 
required, and the switchboard makes all the necessary connections 
automatically in four seconds. The manually-operated switchboard is 
replaced by a series of electromagnetic relays, which are non- 
mechanical and have a maximum armature movement of 1/32 in.., 
whereby wear and tear is reduced to the minimum. Each tele- 
phone ig connected to the central exchange by two wires, in place 
of a multi-wire cable, and it is possible to extend to any capacity 
froma small number of lines without interfering with existing 
apparatus, 
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THe Srmmoon ENGINEERING Co., Ltp., London, has on view a 
range of D.c, motors covering powers from 0°5 to 12 H.p. The 
motors are made in three types—open protected, semi- and totally- 
enclosed—and all parts are standardised and interchangeable. In 
addition, there are various parts of representative series of 
stampings, armature and commutator details, a panel showing 
representative types of fuse switches, and a series of castings. 
Finally, there is a 6-H.P. 220-volt D.c. motor and control gear 
driving a repetition lathe for mass production of bar work up 
to in, 

Messrs. W. CANNING & Co., Ltp., Birmingham, are exhibiting 
machinery, chemicals, and materials, for general electro-plating 
and polishing, including a belt-driven low-voltage dynamo, motor- 
generator, a polishing lathe, electric polishing motors, emery 
grinders, disk grinding ma-hines, overhand buffing machines, 
flexible shafts, &c., in addition to polishing mops in all sizes and 
qualities for polishing all metals, felt-polishing bobs, polishing 
leather, leather bobs, polishing brushes, polish, and composition 
plating chemicals, including nickel, copper and brass salts, and 
nickel, copper, and brass anodes. 


Messrs. ALFRED HERBERT, LTD., Coventry.—This extensive 
exhibit comprises nine stands in all, situated in various parts of the 
exhibition hall, and includes the three stands occupied by the 
French, Italian, and Belgian agents. As sole distributors for the 
Lumsden Machine Co., Ltd., and Messrs. Tangyes, Ltd.. the firm 
has an interest in two other stands. Chief electrical interest 
centres round the machines which are arranged for electrical 
driving or control, and in the various tools, such as drills, hammers, 
&e., that are electrically operated. The firm has been appointed 
the world-wide sole agents for capstan dial gauges, the use of 
which in connection with electrical work may be extended to the 
measuring of mica disks and the like. This gauge was 
required for testing the thickness of various mica disks, and 
however light the anvil pressure might be with regard to accurate 
readings, it was found impossi le to push the disk between the 
anvils without scratching it. A swinging arm is fitted, a spring 
holding the lever against the push-pin, and causing the plunger 
to be always in its upper position. The disks are held by the 
operator between the thumbs and fingers of the hands, pusheo 
between the anvils, and the disk then released, and on being 
released the operator’s hand moves the swinging lever outward, 
allowing the plunger to come down on the mica disk and reg‘ster 
its thickness. Immediately the operator grasps the mica disk again, 
the swinging lever comes back and automatically lifts the plunger 
off the mica disk, which can be very easily withdrawn. The 
capstan dial gauge lends itself very readily to repetition gauging. 

The range of the electrical industry is so large that there are 
few machine tools which are not suitable for insta)lation in works 
carrying on the manufacture of electrical goods. The firm has an 
extensive experience in the tooling-up of capstan lathes, turret 
lathes, full and semi-automatics for the expeditious machining of 
parts for motors, rotors, magnetos, &c., and a number of such 
machines are on view. 

Dealing with the small-tool section of the exhibits, figs, 11 and 12 
show a Van Dorn electric grinder and drill, while fig. 13 is a 
phantom view showing the mechanism of the latter. 


Figs, 11 AND 12,—Van Dorn ELECTRIC GRINDER AND DRILI. 


The gear case is a light aluminium casting reinforced with ribs 
which prevent distortion, and is not only an efficient housing for 
the gears, but forms a grease chamber from which the gears and 
main spindle bearing receive ample lubrication. The bearings are 
made of materials with long wearing qualities ; each end of the 
armature shaft runs in a ball journal bearing fitted in a steel 
housing, and the thrust is also taken on a ball thrust washer. The 
gear spindles run in high grade phosphor-bronze bearings. 

The motor is series wound, which renders the speed automatic, 
the pressure used to force the drill into the work governing the 
speed of the drill. The armature and field coils are former wound. 
The armature is of the slotted drum type, built up of soft steel 
laminations; on the DA 2 and larger machines the armature is 
built on a hollow shaft to preserve lightness, The brush holders 


are simple in construction with a uniform adjustment, and while 
firmly held may be readily removed, 

These tools, designed to withstand severe usage, are easy to 
handle, being light and compact, and yet will develop a large amount 
of power. Drills up to l-in. capacity may be operated by either 
direct or alternating current ; they are, therefore, available at all 
times, and another advantage of the design lies in the fact that the 
drill spindle is offset, so that holes may be drilled close to a flange or 
similar projection. Machines up to { in. are fitted with a fuse ; all 
sizes are suitable for connecting by means of a two-pin plug toa 
socket fitted on the nearest wall. The connection is not included 
with machines. On machines over j-in. capacity a double pole- 
fuse can be fixed between the main switch and connecting socket. 

All sizes are provided with a three-core cable, which is con- 
nected to earth, thus ensuring the safety of the operator against 
shock. Accessibility is one of the chief features of the design ; by 
removing the screws which hold the bottom head and armature 
end-plate, all parts may be readily cleaned. Tools are very easily 
inserted and removed. Machines up to }-in. capacity are fitted with 
a drill-chuck specially adapted for the purpose. On the larger 
sizes the drill is inserted into a removable s>cket or adapter having 
a square driving part which fits the spindle; this permits the 
ready removal of tools without the use of a drift. The gears, 
accurately generated, are made of special heat-treated steel 
hardened and ground ; they will run for a long time without 
appreciable wear. 


Fig, 13.—MECHANISM OF VAN DorRN ELECTRIC DRILL. 


Other exhibits are magnetic chucks, the use of which for 
holding work on the machine has greatly increased in the last few 
years. They can be applied to most operations. and their use often 
increases the production of a machine by 50 per cent. by elimi- 
nating “ setting-up” time. Cooper Hewitt mercury-vapour lamps 
usually supply the illuminant for the photostats marketed by the 
firm. The apparatus is a large camera, with self-contained 
developing and fixing arrangements for prints without the use of 
adark room. Tracing and hand-copying are superseded, and con- 
siderable saving of time and labour is effected by the uve of the 
device. A rotary print-washer and electrically-driven drying 
machine are provided with the outfit. The dryer consists of a 
revolving cylinder, heated by electricity or gas; the wet prints 
are conveyed between the absorbent surface of the cylinder and a 
continuous band, being delivered quite dry after one revolution of 
the cylinder. 


THE ELECTRICAL APPLIANCES Co., Lrp., London.—Those 
interested in cleaning problems should visit this stand, where the 
merits of the “ Imperial-Eureka * vacuum cleaner are demonstrated. 
It is electrically-driven and combines convenient operation with 
the portability of a broom. The cleaner is used for a variety of 
industrial purposes; London's omnibuses are cleaned by its aid, 
and it is also employed in hotels, theatres, &c., and on board ocean 
liners. During the war it was used to clean out periscopes during 
assembly, and Naval turbines were cleaned out during manufacture 
by means of the device. 


THE UNIVERSAL GRINDING WHEEL Co., Lrp., Stafford.—This 
firm is exhibiting a variety of grinding wheels and sharpening 
stones, and is also showing inside the stand kinematograph pictures 
of the various stages in the complete manufacture of grinding 
wheels, which were taken recently at its works at Stafford. By 
this happy thought the company brings its factory to the con- 
sumer, and shows him the many different operations in the manu- 
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facture of grinding wheels for every purpose, suited to every sort 
of material from the coarsest fettling to the finest gauge grinding. 
Among other exhibits are shown wheels of less than } in. in 
diameter to over 30 in. ; and, as proof of the performance of *' Uni” 
wheels, are shown examples of actual jobs, internal combustion 
engine crank-shafts, cam shafts, and gudgeon-pins, together with 
the wheels themselves, 

Of special interest to pattern-makers will be the new line of 
sharpening stones. There are also joiners’ oil-stones, gauge 
sharpening stones, razor hones, &c. Mention should also be made 
of the head stock of a Snow grinding machine carrying epecial 
sandstone segments as used for grinding tobacco knives, &c., and 
also of samples of corundum, emery, silicon carbide, and fused 
aluminous abrasive materials. 


THe “Coventry” CHAIN Co., Lrp., Coventry, manufactures 
high-duty, high-precision driving chains suitable for all sorts of 
power transmission. The exhibit comprises specimens of inverted- 
tooth (noiseless) and roller chains for transmission of power, 
together with a drive, fig. 14, having a ratio of reduction of 680 
to 1, which illustrates the ease with which considerable reduction 
or increase of speed can be obtained with chain gearing. The 
eduction is accomplished in three stages ; the first, a reduction of 


| 


Fic. 14 —Coventry NOISELESS CHAIN DRIVE. 


32 to 1, is effected by the chain triple-reduction speed box, type 


DDD 2; a further reduction is obtained by means of a duplex: 


roller drive, having 13 and 40 teeth, operated by the duplex 
roller chain No. 260 D of 1 ir. pitch. The final reduction is made 
by a chain drive utilising 1} in. pitch, 8 x 9 combination of the 
iasverted tooth (noieeleses) chain with wheels having 21 and 144 
teeth, the ratio of these being 6°85 to |. 


THE ELECTRICAL APPARATUS Co., Ltp., London, has an exhibit 
comprising various types of D.c. and A.c. motor control gear, and 
A.c, switch gear, suitable for use in conjunction with motor- 
driven machine tools, manufactured by itself and its associated 
company, Messrs. Bray, Markham & Reiss, of Walthamstow. The 
automatic and hand-operated D.c. control gear comprises a group 
of standard starters of various types and sizes for hand operation, 
heavy-duty slow-motion starters, commercial type panels, auto- 
matic starters of various types for push-button control, totally- 
enclosed motor control pillars suitable for hand and automatic 
operation, and multiple-lever starters for large D.c. motor:. 
Several of the various types of automatic starters and control 
pillars are shown in operation with a 15-H.P. D.c. motor of Messrs. 
Crompton & Co.’s manufacture. The A.c. control gear includes 
faceplate starters, suitable for three-phase induction motors of 
40 H.P. and upwards ; several typical starters are shown with and 
without overload and no-volt releases, and of the open and tota ly 
enclosed patterns. 

In addition to the various faceplate starters referred to above, 
the firm has developed a very complete series of drum-control gear 
for A.C. motors, contact fingers and drums of a standard pattern 
being used throughout the whole series, both of the oil-immersed 
and air-break patterns. The exhibits of this form of control gear 
include auto-transformer starters, star-delta switches, reversing 
star-delta switches, rotor starters with step-by-step slow-motion 
device, ard combined stator and rotor starters, with automatic 
trips, which form a complete controlling unit for induction motors. 
Finally, examples of the firm’s A.c. ironclad oil-immersed .T. 
switches are shown. These are so designed that they can be used 
alone or in combination with others, to form distribution panels, or 
with starters to form motor control panels ; the same form of con- 
tact finger and switch drum as those used in the drum type control 
gear are employed. Points particularly noteworthy are mechanical 
strength, simplicity of design, the mica and metal construction, and 
accessibility of all parts when opened up for inspection. 


(To be continued.) 


LEAVES FROM AN INSPECTOR’S NOTE BOOK. 
By ANODE.”’ 


A Fair portion of an electrical inspector’s time is 
occupied in dealing with breakdowns, and it is in the 
handling of these that an inspector either makes or 
mars his position. 

A breakdown of an insured machine presents many 
different aspects ; first, the owner of it wants the neces- 
sary repairs executed quickly, so that his output is 
diminished as little as possible; secondly, the inspector 
has to satisfy himself that the breakdown constitutes 
a legitimate claim, and, further, has to see that the 
necessary repairs are carried out in a proper manner, 
yet to ensure that his company does not pay for any work 
which may come under the heading of maintenance ; 
thirdly, the firm executing the repair has a different 
way of looking at the job. It wants the repair to do 
it credit, and generally puts all the obstacles it can 
in the way of repairs being done. 

By repairs | mean a repair to an armature, as op- 
posed to a rewind. To repair an armature winding, 
1 will candidly admit, is not the sort of thing I care 
for, yet here comes the fourth aspect, the view taken 
by the insurance company’s head office mandarins, 
who naturally expect all repairs to be carried out at 
the least cost, and that if a repair will make the 
machine serviceable, it shall be carried out. 

It will be seen, therefore, that a breakdown, of neces- 
sity, receives very careful attention from quite a num- 
ber of interested parties, and to reconcile all these 
conflicting interests sometimes calls for the exercise of 
no small amount of tact on the part of the inspector. 
I mentioned that the inspector has to satisfy himself 
that the breakdown constitutes a legitimate claim, and 
although I have had very few instances where this was 
not the case, yet on one occasion I had to advise my 
company that, in my opinion, a claim made was not in 
accordance with the terms of the policy, the circum- 
stances being as follows :— 

A firm had a number of 300-Kw. generators in its 
power house, each of these being direct coupled to an 
engine running on producer gas. The conditions under 
which these sets were run were not ideal, owing to the 
bad ventilation of the power house, and as the insula- 
tion resistance of the machines were extremely low, 
owing to the effect of the gas fumes, I put forward a 
suggestion that fans should be fitted to give a current 
of air across the house from the generator end to the 
engine end. | further suggested a thorough cleaning- 
out of the generators, and re-varnishing of the wind- 
ings. 

Some six weeks later I was advised that one of these 
sets had broken down, and on attending, | found the 
armature of the machine in question earthed at one 
of the slot ends. 

I had the machine sent to a firm of electrical en- 
gineers in the vicinity for repairs, and advised head 
office accordingly. On examining the machine at the 
repairers, I found the insulation of the coils to be 
very brittle, and that the only way to carry out the 
job satisfactorily was to have the armature completely 
stripped and rewound. Orders to that effect were there- 
fore given, and in due course the armature was re- 
turned to the firm, and put into use again. 

In the meantime, my recommendation as to ventila- 
tion had been carried into effect, so no further trouble 
was anticipated on the score of gas fumes, which I 
considered were the cause of the armature giving out. 
Within three months this same armature broke down 
again in precisely the same manner as on the previous 
occasion, gnd had I not seen the repairs carried out, 
I should have suspected that the repairers had not 
exercised all due care in the rewind. 

I was satisfied in my own mind that the trouble was 
not with the armature, yet could not at the moment 
point to any likely cause of the trouble, so advised my 
company that I would report later on. 
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A few days afterwards, I visited the scene of the 
catastrophe again, not that I had any particular reason 
for doing so, but just to have a general look round. 
In the course of my tour I spotted an oil barrel full 
of water, and further on, a piece of wood with a couple 
of sheet iron plates fastened on it. 

As the engineer in charge on the occasion of my last 
visit could not suggest any cause for the breakdown, 
it was _no use asking him what the barrel was for, so 
I asked the engine driver. He said the use of the con- 
traption was to start the engine by motoring the 
dynamo, the engine being difficult to get away. I then 
tackled the engineer, who reluctantly admitted that he 
had motored the dynamo. On reporting this to head 
office, they promptly declined to pay, on the ground 
that the machine was used for a different purpose to that 
for which it was insured. 

Speaking about liquid starters reminds me of one 
occasion when I was called in to examine a motor which 
persisted in blowing its fuse immediately an attempt 
was made to start it. I found that the starter had been 
taken to pieces, and wrongly connected internally. As 
the motor was doing work of national importance, 
being engaged in pumping at a brewery, it was essen- 
tial in the best interests of the nation that it should 
be promptly put to work, so I rigged up a liquid starter 
with the aid of a bucket lying handy, and a piece of 
sheet iron, insulating the whole affair by standing it 
on a piece of dry timber. After getting the motor 
away, I was leaving the job, when | heard a magnifi- 
cent flow of language from the neighbourhood of the 
motor. It transpired that the bucket belonged to a 
labourer, and I had quite unwittingly taken it. On 
looking round for his bucket the labourer. took hold 
of it, not noticing the wires connected to it. Hence 
his remarks, which point the moral that all electrical 
plant should be efficiently earthed in accordance with 
the rules laid down for our guidance. 


CORRESPONDENCE, 


Letters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Power Factor. 


Permit me to add a few remarks to the discussion on power 
factor. I agree with Mr. Dorey in his objection to many 
points in Mr. Turnbull's article, and would suggest even going 
further and charging for K.v.A. only, the charge, of course, 
being modified in accordance with the P.F. of the whole 
system. The consumer would then do all he could to keep 
his load at unity P.F., and he would lose nothing if he kept 
at the P.F. of the system, the charge being based on that. 

One point Mr. Dorey does not take up. Mr. Turnbull 
states that at one part of the cycle current comes from the 
generator and at another part it receives current as a motor. 
This, I presume, refers to the ‘“ extra ’’ current which we call 
‘* wattless,’’ for if it referred to the negative half of the wave, 
a generator would never give any power since as much would 
be returned as given out during the positive half of the wave. 

Mr. Turnbull evidently thinks the ‘‘ wattless ’’ current is an 
oscillating power. That the main current is increased at one 
moment and reduced at another. In the sense that the cur- 
rent is alternating this is so, but the real fact is that the 
current is increased all the time by the “ extra’”’ or “ watt- 
less ’’ current, which is a quarter of a cycle out of phase with 
the power current, and when added vectorially gives the cur- 
rent which is measured on instruments, as a root mean 
square. This ‘“ wattless’’ current is there all the time, a 
varying portion of the measured current at times in the cycle 
and an opposing current preventing a portion being measured 
at other times, but always there, as an alternating current, 
never taking power from the generator (it causes heat losses 
in the copper and iron, but this only adds a small percentage 
to the power current and is measured as power to the regret 
of the consumer), and never giving power back. It is merely 
circulating through low-resistance windings and maintaining a 
magnetic flux doing no work, being merely a medium to pass 
work through. 

I hope this may clear the matter and prevent any reader 
from obtaining a wrong impression of reversing power, and I 
trust Mr. Turnbull will take this criticism as being intended 
to assist him and not try to rub in analogies which are irri- 
tating to many technical men. We quite realise that it is 


difficult to follow the actions of alternating currents, in our 
minds. I am often out of my depth. In conclusion, may I 
suggest there is no need for the word “ horrible,” as used by 
Mr. Dorey—it is an unkind word. Why not “ incorrect 
analogy,”’ and keep to pure argument? 


Chas. H. Harvey, 
B.Sc. (Lond.), dc. 
Ponder’s End, September 5th, 1920. . 


Why is the Contractor Permitted to do it? 


_After reading your correspondent’s letter, the counter ques- 

tion occurs to me ‘“* Why should not the contractor be allowed 
to do it?”’ The I.E.E. very excellent wiring rules are not 
law, and cannot be enforced by anyone except, if he so desires, 
by the owner of the property that is -being built; without 
being thought guilty of expressing a word of disparagement 
concerning the I.E.E. rules, I may venture to suggest that 
they are perhaps more useful to the architect or civi engineer 
than to members of the I.E.E., who are competent. to judge 
and to decide for themselves whether one system or another 
is suitable, and a man who ventures off the well-worn track 
of every-day practice should be complimented rather than 
decried. The push-joint conduit is very useful material, and 
in my opinion by no means to be despised. This does not 
mean that I advocate it for the job in question, because I 
do not know the details; for a similar reason I should refuse 
to condemn it. 

As to the supply authorities declining to connect a push- 
joint installation, they of course have no voice in thé matter, 
nor are they entitled to know anything about the sort of con- 
duit that is used; provided that the insulation is up to the 
standard indicated in the Board of Trade regulations, the 
supply authority is compelled by the Act of Parliament under 
which it has the right to carry on its business to connect up 
and supply the energy demanded. 

As to the insurance—the tenant would only be interested in 
insuring his furniture and effeets—in issuing a policy to cover 
these no inquiry is made about the system of conduit em- 
ployed in connection with the wiring of the house. 


Chas. A. Baker. 
London, September 7th, 1920. 


Single-phase Meters on Three-phase, Three-wire Systems. 


I have followed with considerable interest the comments on 
the article, written under the above heading, which appeared 
in your issue of June Lith. 

Being interested in integrating watt-hour meters, both pD.c. 
and A.c., I should like to see a good practical and instructive 
article on the above-named subject. 

Mr. J. Henderson writes: ‘If E is the star voltage and I 
the current in the corresponding meter element, the single- 
phase meter will read EI cos ¢. 

The total power will be 3EI cos ¢.” 

“In the issue of July 9th Mr. D. Sclar mentions that he has 
checked a single-phase meter, connected in the above manner, 
against a 3-phase 4-wire meter, and has found that, in some 
cases, it read 10 per cent. to 20 per cent. less than it should 
have done. 

Following this there is a letter in your issue of July 30th 
from Dr. Charles C. Garrard. He states that the difficulties 
mentioned by Mr. H. G. Solomon can be overcome, ¢.g., the 
current coil of the wattmeter can be connected in phase A, 
with the potential coil connected from; phase A to the neutral 


point. 

I take it that this is the same arrangement that Mr. Sclar 
made and found, as already stated, to register slow in some 
cases. 

Continuing, Dr. Garrard says: ‘‘ Another method is to use 
two potential transformers suitably connected.’’ 

I should be glad to know what are the suitable connections 
for the various methods, and hope someone will ‘be good 
enough to deal with this matter. 

Stop Watch. 


September 5th, 1920. 


Extra Long-distance Transmission of Electrical Energy. 


I have been reading with interest the articles appearing 
under the above heading. I am in disagreement with them 
in so far as they advocate quarter- and half-wave transmis- 
sion lines, and even venture to say that telephone engineers 
already have (at least in part) solved the problem; power 
engineers now having only to design suitable apparatus with 
the necessary operating characteristics, which are briefly a 
constant ratio of voltage to current, i.e., as the power to be 
transmitted is increased then the voltage and current are 
both to be increased in the. same proportion. 

We already have in operation generally . constant-voltage 
systems of all kinds as well as’ the Thury constant-current 
system. So why not a system where the ratio of voltage 
to current is constant? ‘The conditions necessary for ‘the 
long-distance transmission of power by alternating currents 
are :— 

1. The equivalent of a line of infinite length. 


= 
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2. The ratio of voltage (volts) to current (amperes) to be 
kept equal to the. characteristic impedance of the line in 
ohms. For an overhead line approximately the impedance 
equals the square root of the ratio of the inductance (henries) 
to the capacity (farads) of the line per unit length. 

3. In order that the system may be equivalent to an in- 
finite line it will be necessary for the motor at the distant 
end to keep the voltage and current in the prescribed ratio 
at all loads. 

4. Where the characteristics of the line change trans- 
formers will have to be inserted such that their ratio of 
transformation is as the square of the line impedances to be 
joined together. Alternatively the impedances could be made 
equal by the insertion of series. inductance in one or other 
of the lines. Inductance could also be added if a higher 
voltage per ampere.of current was desired for economical 
reasons, or to compénsate for pieces of underground cable. 
The system would have the following advantages :— 

1. Independent. of frequency. 

2. The efficiency constant at all loads, the losses varying 
directly as the power trarismitted. ‘ 

3. The voltage would fall uniformly from the power station 
to the load. 

4. Intermediate taps could be mad@ to the line provided 
condition (2) above was fulfilled. Possibly some form of 
variable-ratio transformer. Where a drop in voltage in the line 
could be produced proportional to the current taken out could 
be used. The principal disadvantage of the proposals is that 
no power could be taken out at an intermediate point unless 
power was passing along the line, i.e., there would be no 


voltage or current in the line with no power being trans- 
mitted. 
It would be interesting to have the opinion of power en- 
gineers and designers on all the aspects of the problem. 
I subscribe myself 
Telephone Engineer. 
September 3rd, 1920. 


[We should be glad to have the views of other engineers 
on this subject.—Eps,. Exec. Rev.) 


Labour Questions. 


We agree with Mr. O’Grady—why all this nonsense? as a 
sane, middle-aged mechanic and trade unionist. The editor 
thinks the E.T.U. is wrong; so do we, and hundreds more. 
We prate about liberty—where is it? Is there any? Without 
a doubt we have wild adventurers and wasters in the present 
Government. The same applies in the Labour world, and all 
trade unions—every Jack in the Box wants to be an official. 
Our unions say we must all have alike; we say they are 
wrong. A friend of mine wrote a letter through your columns 
for a job, although not out of work; the answer was: “ Pro- 
vided you will do an honest day’s work for a fair day's 
pay, you can start any time.’’ That appears to be sanity; the 
idler and unpractical even to-day make it hard for the prac- 
tical to get on. Are we ever going to settle down to industry, 
or to listen to praters in Parliament, in unions, and even in 
the newspapers to benefit a gang of idlers? 


A Life-long Reader. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be lished 
if considered of sufficient interest, 


The Canedy-Otto Battery Vice. 


In view of the ever-increasing use of accumulators in con- 
nection with electric lighting and engine starting sets on 
motor cars, quite a number of tools and devices specially 
designed for use in motor garages and repair shops, for the 
repair and maintenance of batteries, are making their ap- 
pearance in the United States. Among the latest of the 
kind is the battery vice shown in fig. 1, which has lately 


Fic. Canepy-Orro Batrery VICE. 


been put on the market by the Canepy-Orto MANUFACTURING 
Co., of Chicago Heights, Ill., the selling rights being in 
the hands of the H. B. Shontz Co., of 157, West 54th Street, 
New York. As will be seen, the appliance takes the form of 
a vice adapted to be secured to the floor of the garage; it 
comprises a sliding jaw carrying two pawls which engage 
with ratchet teeth on the base. e other jaw is connected by 
a toggle link to a pedal, a light pressure on which securely 
holds the battery case without risk of damage thereto, while 
removing the terminal lugs, &c. By means of the adjustable 
jaw, the vice, which weighs 27 lb., can be made to accommo- 
date any make and size of battery in general use. 


A Portable Arc Welder. 


We have received from Mr. R. HumpuHries, tramway en- 
gineer to the Birmingham and Midland Joint Committee of 
Electricity, Tramways, and Motor Omnibus Undertakings, a 
photograph from which the accompanying illustration, fig. 2, 
was reproduced, showing an obsolete traction motor that he 
has converted into a portable arc welder for use in repairing 
hammered-rail joint work. The connections of the fields 
of the machine have been changed from series to shunt. The 
armature has been provided with a commutator at each end 
of the shaft, and a double winding with a 10 to 1. ratio, 


Fie. 2.—Portgste Arc WELDER. 


thus changing the 500-volt pressure on the trolley wire to 
50 volts for the metallic arc. Thanks are due to Mr. Johnson, 
resident engineer at the West Smethwick depot, for the 
photograph. 


A New Simplex Distribution Board. 


Messrs. Simptex Conpurts, Lrp., of Garrison Lane, Bir- 
mingham, have placed upon the market a new pattern of iron- 
clad distribution board, which is fitted with their new fuse 
unit, for which special claims are made. The board and the 
mounting of the fuses are of special design, as shown in fig. 3; 
it.complies with the Home Office regulations, and is desi ned 
to afford the greatest simplicity in erection, wiring, and in- 
spection. The whole interior is mounted by a four-point sus- 
pension, which by the removal of two easily accessible screws, 


0, 
afl 
yur 
! 
by 
act 
ed 
106 
es, 
ut 
nt 
iat 
er 
ge 
er 
ck 
an 
nd - 
ot 
ise 
er, 
n- 
he 
he 
ler 
up . 
er - 
se 
on 
ed 
ve 
| | | 
at 
fe 
1e 
ts 


384 


THE ELECTRICAL REVIEW. [Vol. 87. No. 2,233, SeprEmMBER 10, 1920, 


allows the frame to be swung outwards, either to the right 
or left, or by the removal of four screws, to be entirely removed 
from the case. The appearance is good, and all component 
parts are interchangeable and easily replaceable. The dividing 
fillet is of non-warping fireproof material rigidly attached to 
the hinged frame. The new fuse unit, the contact clips of 


Fic. 3.—New Distrisution Boarp. 


which are of phosphor bronze, is easily rewireable; the live 
metal parts are shielded; and the gases of explosion are dis- 
charged away from metal parts. The cases are strong and 
watertight; they are cast with slots at the top and bottom, 


which openings are covered with smooth faced cast-iron re- 
movable troughs, which allow extra clearance for cables, and 
are drilled and tapped with standard drillings. The finish is 
stove-enamelled jet black. 


The Grafton’? Brush Holder. 


Messrs. GRAFTON Dynamos, Ltp., 43, Queen Street, Govan, 
Glasgow, send us particulars of the “ Grafton "’ brush-holder 
of their manufacture. Several advantages are claimed for 
this brush-holder (fig. 4), among them being accessibility for 


Fia 4.—THE 


BRUSH-HOLDER. 


inspection; even pressure on commutator due to the spring 
construction; the brush is roller-guided, and therefore will 
not stick; and the main current is not carried by the spring, 
so the latter will not become overheated. 


BUSINESS 


NOTES. 


Trade Announcements.—The Enterprise Manufacturing 
Co., Ltd., of Gun Street Electrical Works, Bishopsgate, owing to a 
considerable increase of business, have appointed Mr. A. E. OUTH- 
WAITE, of 63, Lancaster Avenue. Manchester, to look after their 
interesta in the whole of Manchester and Liverpool. 

Mr. ROBERT JENKINS (representing Messrs. Joseph Sankey and 
Sons, Ltd.) is removing from 57, Bishopsgate Street, E.C., to Ulster 
Chambers, 168, Regent Street, London, W.1, on September 11th. 
Telephone : Regent 5508. Telegrams: Permeable, Phone, London. 

Mr. R. J. CLARKE, electrical engineer, of 17, Great Brunswick 
Street, Dublin, has removed to 11, Townsend Street, where all 
future inquiries will be dealt with. 

Mr. WATSON, managing director of W. G. Watson & Co, Ltd, 
Sydney, Australia, electrical engineers, who is at present in London, 
has taken up his quarters at Messrs. Murray, Coombs and 
Richards, 150, Southampton Row, W.C. 1, and will be pleased to see 
manufacturers and exporters desirous of extending their trading in 
the Colonies. 

Messrs. J. H. DeEEBLE & Sons, consulting and contracting 
electrical engineers, of 25, Arwenack Street, Fal th, have opened 
a branch business at 34, River Street, Truro. 

THE FosTeR ENGINEERING Co., LTD., announces that the New- 
castle branch has been removed from Milburn House to larver 
premises at 26, St. Mary's Place, Newcastle-on-Tyne. 

Messrs. R, & H. BARKES, of 9, Clavering Place, Newcastle-on- 
Tyne, have been appointed by Messrs. S. Wolf & Co., Ltd, of 
London, 8.E. 1, as sole agents for the sale of their portable electric 
drills, grinders, &c., for the N.E. Coast. 

Melbourne City Council, on the recommendation of the Electricity 
Committee, has decided that, as the necessity for an agent in 
London no longer exists, the agreement with Messrs. McIllwraith, 
a & Co., entered into in 1913, shall be discontinued.— 

‘enders, 


Company Liquidations.—Tue “ Z” ELecrric Lamp Manvu- 
FACTUBING Oo., LTp., Southfields, London, S.W.—A meeting of the 
creditors was held recently at the offices of the company, Orient 
House, New Broad Street, London, E.C., when it was reported that 
voluntary liquidation had taken place, and that the shareholders 
had appointed Mr. B. H. Binder, of 80, Bishopsgate, E.C., as liqui- 
dator. From figures presented by the liquidator it appeared that 
the liabilities were in the neighbourhood of £77,000. Of that 
amount £40,000 was due to cash creditors, while the indebtedness 
to the trade was £37,000. The assets were set down at £86,500, 
and a considerable surplus was thus disclosed. The assets consisted 
of cash in hand £1,500, book debts estimated to realise £33,C00, 
stocks. stores, &c., £37,000, and plant, machinery, &c., £15,000. 
In addition to these assets there was the factory, upon which at 
the moment no value had been placed, although, if sold, it would 
realise a very considerable amount, The liquidator added that 
there was no doubt that all the creditors would be paid in full. 
Negotiations were in progress for the sale of a portion of the 


business to a new company. The cash creditors had a charge upon 
a portion of the stock of lamps and some of the book debts, but 
they had given an undertaking in writing that they would release 
their charge on the book debts, and rank only as ordinary creditors 
with the rest of the trade creditors. A resolution was unanimously 
passed by the creditors approving of the voluntary liquidation, 
with Mr. Binder as liquidator. 

Si@nat Exectric Co., Ltp.—By an order of the High Court, 
dated August 30th, Mr. E, H. Hawkins, 4, Charterhouse Square, 
E.C., has been appointed sole liquidator, with a Committee of 
Inspection, in the place of Mr. G. L. Winn, retired. 


Bankruptcy Proceedings.—J. J. Symons (Zodiac Peer- 
less Electric lamp Co.), 25, Denmark St , Charing Cross Road, W%. 
—Receiving order made September 2nd, on creditur’s petition. 
First meeting, September 16th ; public examination, November 
16th ; both at Carey Street, W.C. 

G. E. BonNER, electrical agent, 105, Fox Lane, Palmer's Green. 
—Application for debtor's discharge will be heard at the Court 
House, Upper Edmonton, October 22nd. 


Catalogues and Lists.—THe Bausn Evectricat Exci- 
NEERING Co., Ltp., Falcon Works, Loughborough.—‘ Supplement 
to the Brush Ljungstrém Brochure” (23 pp.). This is a well- 
illustrated addition to the previous publication, giving a large 
amount of further information relating to the installation of 
the plant. It also gives considerable information regarding the 
special features of the 5,090-Kw. blade system. 

Messrs. ANODE, LTD., 13, Greek Street, London, W. 1.—Circular 
explaining the advantages of the Rymer-Jones marine galvano- 
meter slide, which is providei with simple means of balancing the 
coil accurately, and suspending the coil without employing solder. 
The coil is doubly wound and can be used in series or differentially. 

Messrs. IRA MILLER & O©O,, LTD., 92 and 94, Paul Street, 
E.C. 2.—A comprehensive catalogue of ‘ Apex” tools (20 pp.), 
including stocks and dies, taps, tap-wrenches, reamers, squares, 
drilling machines, &c. Illustrated and fully priced. 

GRAFTON DyNAmos, LTD., 43, Queen Street, Govan, Glasgow.— 
Leaflet with photographically illustrated description of the 
“Grafton” brush-holder, which possesses a number of new 
features. 

THE GENERAL EveEctrRic Co., Ltp., 67, Queen Victoria Street, 
E.C., 4.—Leaflet H. 2,281, illustrating and describing the “ Column ” 
and “Cabin” types of electric hot water radiators. Fully 
priced. 

THE British THomson-Hovuston Co., Ltp., Rugby.—A very 
complete and fully-illustrated description of fiow meters for steam, 
water, oil, air or gas. (20 pp.) Dimensions and instructions for 
use are given. 

THE A. & A. ELEcTRICAL Co.. Ltp., 13, Farringdon Road, E.C. 1. 
—List A. 24. A priced leaflet illustrating and describing a number 
of automobile fittings and accessories, including roof lamps and 
aw 
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Messrs. J. G. Starter & Co., Queen Anne's Chambers, West- 
minster, S.W. 1.—Pablicity literature dealing with a.c. automatic 
oil switches, field break switches ; the “ Hindle” electric baling 
presses, and the Anderson-Grice Co.'s gas engine and suction gas 
plant (including a direct-coupled lighting set). 

Tue Power UTIniTies Co. (EpwARD H. Spicer), City House, 
158-160, City Road, E.C. 1.—Leaflet illustrating and describing the 
Readrite pocket voltmeters, ammeters and volt-ammeters. 

Etecrric Frres, Lrp., King Street, Norwich.—An illustrated 
and priced catalogue (8 pp.) describing ‘‘ Heatre” electric fires of 
various types. 

THE BRITISH ELECTRIC TRANSFORMER Co., Lrp., “ Tricity” 
Showrooms, 50, Oxford Street, W. 1.—A “ Move-o-graph,” showing 
the flame effect of “Tricity” fires. Instructions on the back have 
been printed also in French and Spanish. 

THE GENERAL EvectRic Co., Ltp., 67, Queen Victoria Street, 
E.C. 4.—Bulletin No. 14, “Switchboards.” This publication is 
deserving of special mention, as it embodies examples of the most 
up-to-date switchboard practice. Excellent photographs are repro- 
duced of boards installed in many municipal and company stations. 
The division dealing with p.c. .boards contains photographs 
of installations in the Cardiff and Sunderland power stations, as 
well as a switchboard for use on board ship, A number of illus- 
trations of the ironclad “unit” type boards are given. Cubicle 
switchboards, including truck and lock-up types supplied to various 
firms, are shown and described. A section is devoted to remote- 
control switchboards, and photographs of a large steel works 
installation are included. 


New French Electrical Companies.—The Socicté pour 
la Vente de Matériel et les Installations d’Usines is the style 
of a company formed for the importation and exportation of all 
kinds of goods and machinery pertaining to the electric, metal 
working, and mechanical industries. Its offices are at 145, Rue de 
Rome, Paris, and its capital 100,000 fr. : 

Messrs. Defrance Fréres et Cassot with offices at Méreau, dep. 
Cher (Usine de Port-Dessous), have been enrolled a company, with 
capital of 350,000 fr., for manufacture and trade in electrical 
apparatus, &c, 

With the title of La Porcelaine Haute-Tension, a company has 
been formed at Paris (13, Rue Taitbout), with 500,000 fr. capital, to 
take over and work certain specialities acquired from La Métal- 
lurgique Electrique. 

Bossaert Fréres have been constituted a company at Paris (10, 
Rue Pauquet), for the manufacture, purchase, and sale of all kinds 
of electric and mechanical material. Capital, 250,000 fr. 

For the exclusive sale in France and and abroad of the “ Phébus,” 
“Oto,” and “ Météor” electrical apparatus, MM. Rault et J. 
Vermout have established themselves as a company, with capital of 
100,000 fr. Offices, 82, Rue de la Thibaudiére, Lyons. 

The Maison Colombo, otherwise Messrs. Marchand, Dibon, Ails 
et Cie., electricians at Rennes, have formed themselves into a com- 
pany for the development of an electric commercial and industrial 
lighting business. The capital is 300,000 fr., and the offices are at 
Rue Nationale 5, Rennes. 

With a capital of 137,428 fr., Soulat Fréres has been created a 
company at Paris (Rue Michel Le Comte 5), for the manufacture of 
electro-mechanical apparatus and clocks, 


Austrian Railway Electrification.—The Austrian A.E.G.- 
Union Electricity Co., of Vienna, has opened a railway department 
at Innsbruck, in connection with the proposal of the Austrian 
Government to electrify railways in the Vorarlberg, Tyrol, Salzburg, 
Upper Austria and Carinthia at an expenditure of 300 to 400 
million crowns. 


“Anchor” Works Hospital and Distress Fund.—The 
ninth annual meeting of this fund was held in the Leigh Works 
canteen of Callender's Cable and Construction Co., Ltd. on 
August 24th, Mr. J. Bowyer, J.P., chairman of the fund, presiding. 
The secretary's report stated that during the past 12 months the 
Committee had made grants in 29 cases, the amount expended 
being £157. The amount to the credit of the special war fund on 
June 30th, 1919, was £1,300, Payments of £25 each had been 
made to the dependents of 25 of the company’s employés killed at 
the war, and £600 had been paid to disabled soldiers and sailors, 
leaving a balance of £175. One employé had received assistance to 
enable him to set up in business, and a sum of £200 had been set 
apart for the benefit of another who had had both feet blown off 
by an enemy shell. The Hospital and Distress Fund now stood at 
£748, and the Disabled Soldiers’ and Sailors’ Fund at £146. The 
report and hon. treasurer’s accounts were unanimously adopted. 
From the Hospital and Distress Fund substantial grants have 
been made to local and Manchester hospitals. Commenting on the 
work of the past year, the chairman, on behalf of the members, 
heartily thanked the Committee and officers for their services, 
which he was sure were highly appreciated by all concerned. 
The following officers were reappointed :— President, Mr. T. 
Peterson ; trustees, Mr. Bowyer and Mr. C. Hulme ; hon. treasurer. 
Mr. Wm. Mort; secretary, Mr. W. Hulme Jones; chairman, Mr. 
Bowyer ; auditors, Messrs. T. Kearsley and E. Rigby. The scheme 
is systematically subscribed to by all the “ Anchor ” employés of 
17 years of age and upwards. An active Committee was appointed. 


Australian Labour,—A correspondent of the 7'imes states 
that & movement, started in New South Wales by the building 
Unions, to abolish all Saturday work, has extended to the engi- 
neers, moulders, boiler-makers, &c., who have given notice that 
they will not work on Saturdays in future. Those who absented 
themselves on Saturday last were locked out on Monday, and a 
serious situation has arisen. 


Strike Prevention in Japan.—It is reported that the 
Japanese Government has under consideration the introduction of 
a Bill to prevent what we know as lightning strikes of employés 
in electric lighting and tramway undertakings, waterworks, and 
on the railways and postal and telegraph services. All these 
employés would, under the Bill, be compelled to present their 
grievances to a specially constituted tribunal, which would give an 
impartial judgment, and inflict punishment where necessary. 
Further, it would be considered a misdemeanour for employés to 
strike without first presenting their grievance to the tribunal. We 
are not told whether the impartial tribunal would have legal power 
to enforce its awards. It is the lack of these powers in Great 
Britain which often renders arbitration on industrial disputes 
useless here, and if the Japanese can point a way out of this 
difficulty they will have done an international service. 


Trade Prospects in South Africa—The expansion now 
going on in the manufacturing industries of South Africa offers 
exceedingly promising prospects for electrical machinery. For 
instance, Port Elizabeth is expending £50,000 on extensions to its 
footwear factories ; the managing director of the recently-formed 
South African Iron and Steel Corporation is in this country 
purchasing plant for developing the iron-ore deposits of the 
Transvaal; a new wool-washery is to be erected in Harrismith ; 
and the South African Alkali Co., of Johannesburg, is to spend 
£40,000 on new plant, All these developments open up a market 
for electric motors and plant of a miscellaneous character, which 
our manufacturers should not overlook. South Africa can 
undoubtedly support many industries, and it is largely a question of 
obtaining the necessary machinery, electrical and otherwise. 


Position of the Electrical Industry in Germany.— 
For some time now the position of the electrical industry in 
Germany has been steadily growing worse. Orders have decreased 
by 50 per cent. and more, many electrotechnical articles no longer 
finding buyers. Worst of all is the situation of the cable industry, 
though trade in conductors, small motors, and installations in 
general is not much better, as the central stations no longer under- 
take renewals or extensions of their works, because of their fear of 
the socialisation of industries, As the financial situation of most 
tramway companies is very unfavourable, business prospects in this 
field also are very bad. The glow lamp industry boasted of 
exports to the amount of 50 per cent. of output before the war, 
but they have now fallen to 25 per cent., and the decline is still 
going on, 

The prices of German electrotechnical products have now 
nearly reached those current on the world’s market, and some 
have even exceeded them. The manufacturers, therefore, are 
demanding the abolition of the export duty. Deliberations have 
lately taken place at the Foreign Trade Office (Aussenhandelastelle) 
for electrical products in the presence of representatives of the 
Government, of the Chambers of Commerce and of the manu- 
facturers, with regard to the control of and duties on exports. 
The director of the Export Office for Electrical Products tried to 
prove that, by introducing the control of prices charged for exports 
of electrotechnical products, a milliard marks more had been 
realised. It was then decided that the abolition of the export 
control should not be recommended for the time being. In the 
middle of August the export duty on a great number of electrical 
products, previously 6 to 8 per cent., was reduced to between 1 
and 5 per cent. 

The bad state of the electrical industry was made obvious at 
Leipzig Technical Fair, which this year began a fortnight before 
the general fair. The number of exhibitors rose to 3,400, but 
business was very poor, the failure being due to the generally 
unfavourable situation and high prices, The exhibitors mentioned 
as a further cause the separation of the Technical Fair from the 
general fair, and urged, at a protest meeting, the reunion of the 
two fairs. A good many exhibitors left their goods for show at 
the general fair now being held. 

Foreign business was particularly bad. At the last technical 
fair in the spring, 300 Swiss purchasers attended, whilst they 
numbered 38 only this time. With the present rate of the 
German exchange, there is no longer any possibility of cheap 
purchases in Germany, and in addition, expenses are very high. 
The unfortunate experiences of many firms doing business with 
Germany, the unfair business methods of certain German manu- 
facturers, especially the non-delivery of firmly ordered and pre- 
paid goods, the subsequent arbitrary increases of prices, and the 
complicated, time-wasting official control of exports appear, how- 
ever, to have been the main obstacles to the attendance of foreign 
buyers at the fair.—Reuter’s Trade Service. 


Lead.—Messrs. James Forster & Co. report, under 
date September 4th, that Monday's market opened firm and dearer, 
with October selling at £36 10s, to £36 15s., and during the week, 
with slight daily fluctuations, prices remained steady at these 
prices for all positions. The total turnover for the week was 
approximately 3,500 tons. There was a fair demand from con- 
sumers for early delivery, and further shipments were effected to 
America, 


Swedish Locomotive Orders.—It is announced from 
Stockholm that the Administration of the Swedish State Railways 
has just entered into contracts with the Montala-Lind-Holmen’s 
Engineering works for the supply of 11 electric locomotives for use 
in connection with the conversion to electric traction of the Lulea- 
Gellivare Railway. The first locomotive is to be delivered at the 
beginning of 1922. The Aktiebolag A.E.G. and Siemens-Schuckert's 
Elektriska A.B. are to co-operate in the execution of the order, 
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Book Notices.—Scientific Paper No. 381 of the U.S, 
Bureau of Standards, “An Electron Tube Transmitter of Com- 
pletely Modulated Waves.” (13 pp.) Washington: Government 
Printing Office. An illustrated description of an electron tube 
transmitting set designed and constructed at the Bureau of 
Standards. 

“The Detroit Ejison Synchroscope,” August, 1920 (24 pp.), 
containing a description of constructional work being carried out at 
a 130,000-Kw. generating plant at Marysville (U.S.A.) ; notes on 
eoal costs, Kc. 

Science Abstracts,A &B. Vol. XXIII, Part 7,No.271. July 
8lst, 1920. London: E. &F.N. Spon, Ltd. Price 2s. 6d. each net. 

“ Direct-Current Motor and Generator Troubles.” By T. 8. Gandy 
and E. ©. Schacht. Pp. ix + 274, 109 figs. London : McGraw- 
Hill Publishing Co.,Ltd. Price 15s. net. 

Annual Report for 1919 of the British Chamber of Commerce in 


Paris. 

“The Municipal Year-Book, 1920-21.” London: The Municipal 
Journal, Ltd. 21s. net.—We welcome this work on its reappear- 
ance after a lapse of five years, For various reasons it could not 
be published during the war. The present edition is re-written, 
the main features of earlier issues having been retained. The 
Electricity Supply and Tramway Sections have been recast in 
order, it is stated, to make the statistical tables uniform with those 
relating to other municipal undertakings. A new table is 
incorporated, showing the results of the operations of municipal 
omnibus services in different towns. There are 20 sections in all, 
particulars of all municipal authorities and public services and 
undertakings being given. 


German Capital Augmentations,—The Bergmann Elec- 
tricity Works Co., in the announcement relating to the issue of 
new shares for 36,500,000 marks and 44 per cent. debentures for 
20,000,000 marks, states that on the basis of existing orders, the 
production is sold for a long time forward, so that satisfactory 
results can also be expected for the year 1921. The directors of 
Voigt & Haeffner, of Frankfort-on-Main, propose to increase the 
share capital by the emission of 6 per cent. preference shares for 
10,000,000 marks at the price of 110 per cent. Im addition the 
United Insulator Works, of Berlin, is raising the share capital from 
1,000,000 to 3,000,000 marks, the price of issue being 110 per cent. 


Iron Industries in South Africa;—A review of the 
production of the iron and steel industry is contained in the 
annual report of the Secretary for Mines and Industries.. The 
Union Steel Corporation’s works at Vereeniging had a successful 
year, the production being 10,318 tons of open hearth steel from 
scrap or pig, the value of the output being £200,753. The newly 
installed 34-ton Heroult electric furnace had 10 months’ wock, and 
produced 13,945 tons of steel of the total value of £30,485. Most 
of this output goes to the mines in the form of shoes, dies, rails, 
and tube-mill bars. The Corporation are now arranging to forge 
the shoes and dies after casting by means of a 600-ton hydraulic 
press. The Transvaal Blast Furnace Co, produced 676 tons of pig 
iron of the value of £2,855, The output of pig-iron by the 
Pretoria Iron Works was 1,286 tons of the value of £9,645. It is 
intended to increase the capital and to work on a much larger 
scale, and to produce not only pig-iron, but also steel in the form 
of angles, bars, tees, beams, rails, sleepers, &c. At the Dunswart 
Iron and Steel Works little alteration has taken place. During the 
latter part of last year an 8-in. roller mill was installed, and the 
average monthly output increased to about 550 tons of bar, rod, 
and angle iron. The total output was 5,596 tons, of the value of 
£139,660. The total output of shoes and dies by the Witwatersrand 
Co-operative Smelting Works was 1,043 tons of the value of 
£22,400, The Newcastle Iron and Steel, Ltd., are erecting plant 
at Newcastle (Natal) to produce pig-iron from ore, open hearth 
steel, and iron and steel castings up to 20 tons weight. This com- 
pany expects to start smelting in October, 1920, The production 
of iron and steel is now attracting great attention, and the country 
is on the eve, apparently, of large expansion in this new branch of 
industry. The total value of iron and steel goods produced in 
South Africa in 1919 already amounted to the respectable total of 
£405,798.—Reuter’s Trade Serrice (Cape Town). 


Electric Lamps in Japan.—The electric lamp trade in 
Japan is a very prosperous one. The consumption of electric light 
in 1917, as compared with 1912, shows an increase of 250 per cent, 
Accordingly, the demand for electric lamps has increased steadily, 
and for this year is estimated at 23,000,000 bulbs. The value of 
bulbs exported rose from 160,284 yen in 1912 to 2,847,187 yen in 
1917, when approximately 8,000,000 bulbs were exporte!. The 
total for this year is estimated at 14,000,000. Between 80 and 90 
per cent. of all electric lamps manufactured in Japan are made by 
the Tokio Electric Works, which is a branch of the General Electric 
Co.—Reuter's Trade Service (Tokio). 


Manufacture of Telephones Impracticable in Australia.— 
In reply to statements made in the Australian Press to the effect 
that switchboards and telephones could be produced locally, Mr. 
G. H. Wise, the Postmaster-General, said that such was not the 
case, as the work would necessitate the establishment of a factory 
with a larjre amount of specialised machinery. Moreover, improve- 
ments were constantly being made iu the designs of instruments, 
and the consequent scrapping of dies, jigs, &c., would not be 
warranted by the small output. A large scientific research staff 
could not be maintained, and certainly foreign organisations would 
not consent to an Australian factory profiting by their research 
work. For these reasons switchboards and telephones had to be 
imported, but, on receipt of the parts, they were assembled. wired, 
and fitted in the departmental workshops.— Reuters Trade Service, 


Electrical Manufacturing in Australia—Tae Encuisu 


Evecrric Co, or AusTRALIA, is proceeding with the con- 


struction of works at Concord West, near Sydney. The buildings 
will be of steel and concrete. The equipment will include 20 and 
40-ton cranes, and the foundry will be capable of producing castings 
up to 30 tons in. weight. Heavy machine tools to the value of 
£100,000 are.now. being selected and ordered. The first section of 
the works, which will involve an outlay of £150,000, is expected to 
be in operation within 12 months. The works are being equipped 
for the manufacture of the largest size turbo alternators, rotary 
converters, transformers, &c., which will be manufactured to the 
designs and technical data provided by the English Electric Co., of 
London. The N.S.W. Government railways and tramways depart- 
ment has placed an order for two 2,500-Kw, turbo alternators and 
condensing plant, to be-manufactured in Australia. Theamount of 
this contract is approximately £60,000, the Government. giving 
considerable preference over the landed cost of similar machines, it 
being realised that in the initial stages of manufacturing this type 
of plant, the cost of production will be considerably in excess of 
subsequent machines. The capital of the company is £600,000, of 
which the English Electric Co., of London, has subscribed £100,000. 
— Tenders. 


A Chinese Exhibition.—According to the Japan Times 
and Mail, an International Exhibition is to be held at Peking in 
1921, under the auspices of the Government, which has allocated 
one million yen for the purpose, and has appointed a Commissioner. 


Good Prices for Electric Motors,—At a sale held by 
direction of the Disposals Board of the Ministry of Munitions at 
Georgetown Factory, near Glasgow, on Thursday, last week, there 
was a keen demand for electric motors and machinery, and 
unusually high prices ruled. Buyers were present in large 
numbers from all parts of the United Kingdom. Altogether over 
£4,000 was realised by the sale of 41 electric motors, the highest 
price obtained being £260 for a motor of 35 H.P. Other prices 
were—Electrically-driven 2-ton overhead crane, £200; Churchill 
universal grinding machine, £200; twin-spindle heavy-duty 
vertical drilling machine, £200 ; 6-in. double-ended billet-breaker, 
£210; electric generating set, £170; 9-in. centre-sliding, 
surfacing, and screw-cutting lathe, £140 ; overhead electric crane, 
12-ft. span, £145; No. 1 Sentinel three-stage air compressor, £100, 
A number of lots lying at the works of Messrs. William Beardmore 
and Co., at Whiffiet and Dalmuir, Messrs, Baboock & Willcox, 
Renfrew, the Renfrew Aerodrome, and other firms were also sold, 
and brought good prices, including Yarrow small-type tube boiler, 
£3,000 ; 42C-1.H.P. inverted reciprocating triple-expansion engine, 
Beardmore’s standard trawler type, £2,000; 270 1.H.P, ‘triple- 
expansion engine, Beardmore’s standard drifter type, £1,500 ; 7-ton 
steam road-roller, £350. The sale was conducted by Mr. Matthew 
Marezhall, auctioneer, Glasgow. 


American Tramway Rails for Australia—In order to 
counteract the overloading on the Newtown and West Geelong 
tramway routes, and to prepare for future extensions, the 
Melbourne Electric Supply Co. has placed an order in America for 
a supply of grooved rails for duplication purposes in Ryrie and 
Aberdeen streets. According to the //erald, English rolling mills 
could not quote for the rails, and the price shows an advance of 
400 per cent. on pre-war rates; the rails are expected to arrive 
toward the end of the month.— Reuter’s Trade Service (Melbourne). 


South American Electrical Company.—The Inter- 
national Western Electric Co. has organised a new concern at 
Buenos Aires for the supply of telephonic material and other 
requirements in the lower part of South America. The capital 
will consist of 5,000 shares of a par value of 100 pesos each.— 
Reuter’s Trade Service. 


A Canadian Inquiry—A company in Nova Scotia 
desires to get into touch with United Kingdom firms manufacturing 
submarine telephone and telegraph cables, both paper and gutta- 
percha insulated. It invites firms to forward outline specifications 
and catalogues. The Department of Overseas Trade (35, Old Queen 
Street, S.W. 1), will furnish the name and address on application. 


For Sale.—Messrs. P. Huppieston & Co. will sell by 
auction, on September 16th, at Dalling Road, Hammersmith, the 
stock of an electrical engineer. For full particulars, see our 
advertisement pages to-day. 


Annual Outing.,—ELLison’s ATHLETIC AND RecrEaTION 
Cuvs held their first annual works sports on August 28th, in the 
Recreation Ground at Perry Barr, when a lengthy programme of 
athletic events was carried through successfully. Representatives 
from all sections of the staff and works competed for the prizes 
before an audience of about 200 supporters. Members of the staffs 
at London, Cardiff, Manchester, Leeds .and Newcastle were present, 
and also engineers from the Scandinavian and Dutch agencies, 


New Swedish Electrical Company, — Aktiebolaget 
Membra, the Stockholm firm engaged in the manufacture of elec- 
trical material and accessories, has decided, owing to the consider- 
able extension of its activities which has taken place since its 
formation in 1917, to raise its share capital to a minimum amount 
of Kr. 450,000, with a maximum fixed at Kr. 1,350,000.— Reuter’: 
Trade Service. 

The Discovery of Electromagnetism.—On August 31st 
and September Ist, the centenary of the discovery of electro- 


magnetism by Oersted, was celebrated at Copenhagen, by meetings 
of Scandinavian scientists, 
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The Threatened Coal Strike.—We have received from 
the Federation of British Industries a copy of the following letter, 
which has been forwarded to all the leading manufacturers and 
trade and manufacturing associations in the United Kingdom :— 

“Tt has been suggested in certain quarters that in the event of 
a coal strike, manufacturers throughout the country should 
promptly close down their works in order to put pressure upon the 
coal miners and to prevent funds from reaching them from other 
Unions. In our opinion, this course would be in the highest 
degree undesirable. 

“It must be remembered that the quarrel is not one between the 
miners and their employers, but is a direct challenge of the policy of 
the Government, The manufacturers of the country and the 
innocent workers in other industries are equally threatened by 
such a strike, which must involve all in heavy losses and serious 
unemployment, since few firms will be in possession of coal 
supplies sufficient to carry on for more than a very short period. 

“Tt seems, therefore, to be the plain duty of employers in this 
national crisis to keep open their works as long as possible, in 
order to mitigate the’hardships which must result from the strike 
to the community at large. 

e“ The dangers and difficulties of the situation must inevitably 
be very great, but they cannot fail to be aggravated by every 
addition to the ranks of the unemployed.” 

The letter is signed by Sir Allan M. Smith, chairman of the 
National Confederation of Employers’ Organisations, and by Mr. 
W. Peter Rylands, president of the Federation of British Industr‘er, 

During the week there has been no important development in 
connection with the threatened coal strike. It was decided to 
hand in notices to cease work on September 25th, and the Miners’ 
Unions are proceeding with the preparations for a strike. The 
Trade Union Congress opened at Portsmouth on Monday last, but 
until Wednesday the subject was not mentioned. Whilst going to 
press we learn that on Wednesday morning the question was raiscd, 
and the President (Mr. J. H. Thomas) made a statement on behalf 
of the Triple Alliance, to the effect that that body unanimously 
endorsed the miners’ claim. The matter was referred to the 
S'anding Orders Committee. At a later stage, Mr. Hodges 
(secretary of the Miners’ Federation) announced that it had 
acsepted an-invitation from Sir Robert Horne to meet him in 
London on Thursday and discuss the situation, and the Congress 

a resolution declaring that the miners’ claims should be 
conceded forthwith, 

On Friday last the President of the Board of Trade suggested that 
the wages claim should be referred to the Industrial Court ; this 
proposal was rejected, and on Sunday the President said that if the 
miners preferred it, the rates of pay should be reconsidered and based 
on output, but no reply was given. With regard tothe reduction in 
the price of coal demanded by the miners, which is universally con- 
sidered a political question, the Government remains firm. 

A Sub-Committee of the Triple Alliance, which has declared 
itself in sympathy with the miners’ claims, is continually in session 
for the purpose of dealing with the coal crisis. 

The. National Union of Colliery Enginemen, Mechanics, and 
Electrical Workers has decided to give notice to withdraw its 
members from work on September 25th. 


Electrical Workers’ Wages.— The Industrial Court issued 
an award on Saturday on a claim by the National Warehouse and 
General Workers’ Union for minimum rates of wages for their 
members employed in the London district by the General Electzic 
Co., Ltd., Siemens Bros. Dynamo Works, Ltd., and the British 
Thomson-Houston Co., Ltd. The Court decided that the clerical 
staffs and counter salesmen should receive minimum weekly rates 
varying from £1 6s. for male employés of 16 years of age to 
£3 6s. at 23 years of age. In the case of females the minimum 
rates were 20s. at 16 years of age, rising to £2 7s, 6d. at 21. 
The Court did not fix a minimum for workers over those ages, 
because it considered such cases should be dealt with by the firms 
concerned upon the basis of the worker's knowledge, experience, 
and ability. Having regard to the advances which employés in the 
stores and packing departments had received since the beginning 
of the war, the Court did not consider that any case had been 
made out for a further general advance, 


The Engineering Dispute.—Oao Saturday last the lock- 
out of members of the Electrical Trades Union came into operation ; 
it is estimated that 10,000 men were immediately affected by it, 
and a much larger number of members of other Unions are likely 
to be involved. The Minister of Labour (Dr. Macnamara) decided 
to set up a Court of Inquiry to investigate the dispute, and recom- 
mended that in the meantime work should be resumed ; to this 
proposal the Unions assented, but the Engineering Employers’ 
Federation has not accepted it. On Wednesday a conference of 
employers was he'd in London, but no statement was issued. 

Many of the electricians at Messrs. Vickers’s naval construction 
works at Barrow-in-Furness are members of the Amalgamated 
Engineering Union, and have remained at work. In some places 
members of the E.T.U. have resigned from the Union. During the 
week-end interviews took place between the Minister of Labour and 
Sir David Shackleton on the one hand, and representatives of the 
contending parties on the other, without effect. On Tuesday 
notices were issued by the London District Sub-Committee of 
Station Engineers of the E.T.U. calling a meeting on Thursday of 
shop stewards in the electrical railway, tramway and public supply 
undertakings, to discuss the position. 

Representatives of the National Federation of General Workers 
endeavoured to bring about an agreement, but were unsuccessful. 
It is reported that this Union gave instructions to its members to 
remain at work, and to do electrical work if called upon. 


At many Midland centres, mass meetings of local members of the 
E.T.U. have passed resolutions condemning the action of the 
executive in provoking a lock-out, 

The E.T.U. withdrew the whole of its members employed by firms 
connected with the Engineering and Shipbuilding Trades Federa- 
tion at Barrow. 

Up to the time of writing, whatever may be in store, no serious in- 
convenience to works resulting from the lock-out had been reported. 

Whilst going to press we learn that the Electrical Power En- 
gineers’ Association, which had warned both parties that it would 
throw its weight into the scale against whichever refused arbitra- 
tion, has renewed its warning, and urges both sides to submit the 
outstanding points to arbitration. 

Sir David Harrell hes been appointed chairman of the Court of 

Inquiry, and Mr. H. W. Meikle, of the Ministry of Labour, is the 
sec’ 
Some 3,000 members of the E. T. U, are said to have been locked 
out in the London area. About 20 per cent. of the total member- 
ship is affected by the lock-out, and ballot papers have been issued 
for a national levy. 

Transport Workers’ Wages.—The Unions connected 
with road transport which are affiliated to the National Transport 
Workers’ Federation have been asked to authorise the Federation to 
give notice to the employers, in order to enforce their demand for 
increased wages, 


LIGHTING AND POWER NOTES. 


Accrington.—Loan Sancrionep.—The Electricity Com- 
missioners have given sanction to the borrowing by the Corporation 
of £65,000 for the purpose of extending the electricity undertaking. 
The original application was for £70,000, 


Australia.—Mount Moraan (QUEENSLAND).—The Town 
Council of Mount Morgan is considering a proposal to light the 
town by electricity. The Mount Morgan Co, has agreed to supply 
the electricity at 33d. per unit, and it is proposed to sell it at 5d. 
per unit to consumers. It is estimated that it will cost the Council 
£7,500 to putin distributing mains, 

Manty (N.S.W.).—The Municipal Council has practically com- 
pleted the purchase of the Manly Electric Light Works, at a cost of 
£15,000. It is understood that the present machinery is to be sold, 
and a transformer is to be put into the station. The Council will 
buy in bulk from the City Council, and then retail to customers. 
The necessary alterations to the station are eatimated to cost 
£7,000. The Council expected to take over the works about the 
middle of August.. A conference will be held between the Council 
and the District Shire with the object of endeavouring to bring 
about an agreement whereby the electricity supply can be extended 
throughout the whole district.— Reuter's Trade Service (Melbourne). 

BRISBANE (QUEENSLAND).—Among the extensions recently 
carried out at the City Electric Light Oo.’s works was the installation 
of an 8,500-H.P. turbo-alternator costing approximately £48,000, 


Batley —Srreet Lamp Conversion.—The Lighting 
Committee is considering a scheme for the replacement of many of 
the existing street gas lamps by electric lamps, and the conversion 
of others to the automatic gas lighting system. 


Burton-on-Trent. — IncrEAsED Loan.— The Town 
Council has increased the amount applied for in connection with 
supplying Milton Water Works with power, from £6,000 to £7,278, 
owing to the increased cost of materials and labour. 

Cardiff.—Yrar’s Workinc.—The statement of accounts 
for the year ending March 3ist, 1919, which has recently been 
published. by the Corporation, records a total revenue from all 
sources of £84,011, as against £79,712 for the previous year. 
Expenditure totalled £61,599, as against £56,522, leaving a gross 
balance of £22,412 (£23,190). The net surplus after payment of 
capital charges, &c., was £787, being a decrease of £1,383 upon the 
previous year's balance. 

Continental.— Denmark.—At the present time between 
4,000 and 5,000 H.P, is used in water-turbines in mills, provincial 
factories, electricity works, &c., chiefly distributed among turbines 
of under 100 H.P. When the large power station at Tange is in full 
working order there will be between 10,000 and 11,000 #.P. available 
for water-turbines, 8,000 H.P. of which will be used in the generation 
of electricity. The estimated annual production of water power 
for the whole country is 40,000,000 to 50,000,000 Kw., or one-third 
to one-quarter of the entire electricity consumption of Denmark 
during the next few years. In works of the average size, and 
as compared with the ordinary coal now available, 40,000,000 Kw. 
will correspond to 60,000 tons, or to an annual expenditure of 
Kr. 10,000,000, reckoning the price of coal at Kr. 200 perton. A 
capital of Kr. 50,000,000 to Kr. 70,000,000 will be required for the 
establishment of works to produce 40,000,000 Kw. The economic 
importance of this undertaking is considered by experts to be very 
considerable,— Zconomic Reriew. 

Spatn.—A _ concession has recently been granted to the 
Sociedad Hispano-Alemana de Estudios for the establishment of 
a plant to utilise the water power of the River Cueva at Riogordo 
(Province of Malaga) for the generation of electrical energy. 


Coxhoe (Co, Durham).—Pustic Parish 
Council has accepted the offer of Messre. Walter Scott, Ltd., for 
lighting East Hetton by electricity from September Ist to April lst 
at £5 per 50-c.P, lamp. 
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Crewe.—Loan Sanctionep.—The Electricity Commis- 
sioners have sanctioned the borrowing of £3,100 for new plant, 
mains and services. The amount applied for was £6,000, but the 
Commissioners have withheld sanction to £1,900—the difference 
between the amount paid to Ilford Corporation for certain plant 
and the estimated cost ; to £450 for mains—the cost to be ascer- 
tained and further application made; and to £550, the amount 
expended over and above loans sanctioned since 1911. 


Darwen.—E.ectricity SuprLy.—The Electricity Com- 
mittee of the Town Council has authorised the purchase of the 
necessary cables to take a supply of electricity for motor purposes 
from Blackburn Corporation to Queen Street Mill, Darwen. 


Erith—Linkine-up.—At a meeting of the Urban 
District Council satisfaction was expressed at the terms of “ linking- 
up” the Erith and Woolwich electricity undertakings, put forward 
by the Woolwich Borough Council. The agreement was approved 
subject to the legal points being found satisfactory. 


Greenock. — Foreign Puant Inspection. — Provost 
Mitchell, Councillor N. M. Brown, and the Corporation electrical 
engineer have gone to Switzerland to inspect electrical plant by 
which, it is claimed, labour costs are greatly reduced. 


Horsham.—YrAR’s Workina.—The accounts for the 
year ended March 31st last record a total income of £7,675, and 
expenditure of £4,891, leaving a gross balance of £2,784. The 
payment of interest, &c., and the deduction of last year’s deficiency 
of £4,212 resulted in a net loss of £3,427. 


Hove.—LicutTinc EXPERIMENT.—In order to ascertain 
the comparative costs of, street lighting by gas and electricity, the 
Corporation arranged an experiment ranging over 12 months, 
Lamp? of equivalent efficiencies for the two agents were erected, 
and the following results were obtained :— 


Gas. Electric, 
Church Road. Western Road, 
Number of lamps erected in eit 30 14 
Number of separate burners ... 180 14 
Capital cost of erecting «. £282 7 11 £323 9 11 
Maintenance cost per month ... ame 410 4 241 
Cost for gas and electricity per hour ... 0 2 4} 010 


Cost per annum for lighting 1,000 ft. 
of roadway ... 2395 3 8 131 13 6 


Cost for gas and electricity per annum, 
3,761 hours ... £448 10 0 £188 1 0 
Maintenance cost for 12 months oo G4 4 0 26 9 0 


Total operating costs for 12 months... £502 14 0 £214 10 0 


In making a comparison of the cost of the two systems, it should 
be noted that the gas company has only charged for extending the 
lamp standards in height, and has not shown anything as to the 
cost of the original standards and connections to the mains, while 

he expenditure for the electric installation is for an entirely new 
nstallation, including all costs of connection from the electricity 
mains to the lamps, and it includes £35 5s for a tower ladder, 
which would not occur again. Eliminating the cost of the tower 
Jadder, the capital costs were :—Gas, £282 7s, 1ld.; electricity, 
£288 4s. 11d. 

The above figures are taken from statistics supplied by the gas 
company and the electricity department respectively, and the com- 
mittee considers that they are clearly in favour of electricity. 


India,—Cavuvery Fatus Scoeme.—With the flow of 
water now available at the Cauvery Falls, the supply of power can 
be raised to several thousand more horse-power than the capacity 
of the existing generating plant, and the Mysore Government has 
given instructions for additiona! generating plant to be installed. 
At the same time, several schemes are before the Government for 
still further utilising the waters of Cauvery Falls. The first main 
installation of plant was at Sivasamudram, but there are, in 
addition, two sites where power stations can also be installed in the 
Cauvery Valley, viz, at the Shimsha Falls and at the Mekadatu 
Falls. The possibilities of the falls at Shimsha are said to be great ; 
the drop is considerably greater than that at Sivasamudram, from 
which they are distant about 4 miles. When the original works 
were extended a scheme was proposed to provide the additional 
supply from the Shimsha Falls, instead of from Sivasamudram, by 
carrying the water in an armoured concrete pipe-line, 40 miles 
long, direct from the Krishnarapasagara Reservoir to Shimsha. 
The proposal was, however, shelved, and the works at Sivasamudram 
were enlarged, and the water of the new reservoir made available. 
There now appears to be a desire, however, to utilise the drop at 
Shimsha for a new power supply station. Mr. P. H. Gibbs, now at 
the Tata works, carried out preliminary investigations for generating 
power at these falls with the aid of Cauvery water, which was to 
be carried from Sivasamudram to the Shimsha site by a canal and 
conduit about 11 miles long. The second scheme suggested, called 
the Mekadatu scheme, would be on a much smaller scale. Investi- 
gations have shown that a net height of nearly 140 ft. will be 
available about 4 miles below the Arkavati junction, A scheme 
has been worked out by the engineer-in-charge, Mr. Forbes, for 
generating 8,000 H.p. The chief electrical engineer to the Mysore 
Government has the matter in hand.—American Commerce Reports. 


Kendal.—Exrtensions.—Application is being made to 
the Electricity Commissioners for their sanction to the installation 
at the electricity works of a Diesel engine, direct connected to a 
D.C, generator, at a cost of £6,464, 


Manchester.—BuLk Surrity.—On August 11th, the 
Electricity Committee considered and adopted a report to the 
Finance Committee relating to an application from the Lancashire 
Electric Power Co. for a bulk supply of electricity from the station 
“now building at Barton, to the extent of 20,000 Kw. Compliance 
with this demand would necessitate the installation of an additional 
25,000-KW. set at an estimated cost of £700,000, for which borrow- 
ing powers are needed; the Electricity Commissioners had 
expressed approval of the scheme as being in accordance with their 
views. The company would provide the main from Barton switch- 
board to its area, and would pay the Corporation, in addition to the 
actual cost, plus 1 per cent. on the capital outlay (to be handed to 
the City Fund), a further item of 7} per cent. as a commercial 
profit. The net result would be a return of 3 per cent. on the out- 
lay of £700,000, and the contract would be for seven years certain, 
with the option for the company to renew it for three years. 

Eccles Corporation had since asked for a supply of 2,000 KW. ; 
this would be given at a reduced price through the company, which 
already supplied Eccles. as 

The Finance Committee, on August 19th, in submitting the 
above report to the Council, pointed out that the circumstances 
were peculiar in that the proposal was to supply a company 
working for profit, and the Corporation would receive a return of 
3 per cent. on capital. The Finance Committee regarded the pro- 
posal as pledging the city’s credit to raise capital for the benefit of 
acompany operating outside the city, and did not support the 
recommendation, suggesting instead that the Electricity Commis- 
sioners were the proper authority to provide the funds. The Com- 
missioners, however, intimated that they were not in a position to 
do this, and the matter had to go back to the Finance Committee 
for reconsideration. 


Morley.—Bu.x Supp.y.—at last week’s Council meeting 
it was decided to obtain a “stand-by” supply of electricity in bulk 
from the Leeds Corporation on the scale of charges obtaining in that 
city, with a proviso that a minimum payment of £500 should be 
made whether any electricity was used or not. 


Mytholmroyd (Yorkshire).—APPLicaTIoNn ror TERMS.— 
The Tradesmen's Association, last week, decided to promote an 
application, to be submitted to the Yorkshire Electric Power Co., 
asking on what conditions and terms electricity could be supplied 
for lighting and power purposes for local traders and the public. 


Romford.—Inquiry.—The Electricity Commissioners 
announce that a public inquiry will be held on October 6th at 
the Middlesex Guildhall, Westminster, in connection with the 
Romford and District Electric Lighting Order, 1913. 


South Shields —Year’s Workixe.—The annual report 
of the electricity supply department for the year ended March 31st 
last records a total revenue of £66,377, compared with £42,169 for 
the previous period. Working expenses came to £43,138, against 
£30,744, leaving a gross profit of £23,239—more than double the 
1918-19 figure, £11,425. The net result, after payment of capital 
charges, was a surplus of £3,514, comparing favourably with the 
previous year’s deficit of £7,287. The total number of units sold 
rose from 5,766,398 to 6,962,929. 


Swansea.—YeEAR’s Workinc.—The following are the 
results of working for the year ended March 31st last ; the corres- 
ponding figures for the 1918-1919 period are given in parentheses :— 
Income, £77,329 (£58,765) ; expenditure, £56,190 (£39,012) ; gross 
profit, £21,139 (£19,753); loan charges,’ &c., £16,733 (£14,928) ; 
and net profit, £4,406 (£4,825). The number of units gen 
increased from 10,221,867 to 12,852,133. 


Truro. — Ecectric Liguting Scuoeme.—The Town 
Council has decided to discuss with Messrs, Herd & Smith an 
electric lighting scheme for the city, the firm having offered to 
find all the necessary capital for carrying it out. 


Whitehaven.—E ecraic Licutine Orper.—The Rural 
District Council has decided to apply for a provisional order for 
electric lighting for the whole of its area. 


Worcester Park.—Evectriciry Suppiy.—The South 
Metropolitan Traction and Lighting Co., Ltd., has secured an 
order from the Commissioners authorising it to extend its 
supply of electricity to Worcester Park, 


TRAMWAY AND RAILWAY NOTES. 


ELecrrirication.—The (Governor- 
General of Algeria has appointed a commission to study the 
question of electrifying existing railways, as also that of supplying 
electricity to industries and agriculture. The falls of the Oued 
Agroum are to be utilised to supply an electric railway to be built 
from Setif to Bougie. 


Australia,— Brisbane (QUEENSLAND).—Giving evidence 
in connection with the tramway employés’ claim in the Arbitration 
Court, Mr. Slade, assistant manager of the company, said that since 
1914 the wages of conductors had been increased two or three 
times. The increases in some instances were as high as 122 per 
cent. The cost of materials, which had to be imported from over- 
seas by the company, had risen by 250 per cent. On the other hand, 
transportation remained unaltered, Brisbane being the only city 
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inthe Commonwealth, and probably the only one in the world, in 
which tramway fares had not been raised. Thedemand for higher 
wages in the present application involved about £45,000. If this 
added burden was placed on the company, fares would have to be 
raised correspondingly.—Kvening News (Brisbane). 


Brighton.—Waces Serriement.—The Town Council 
has agreed to pay its tramway employés Grade | rates instead of 
Grade 2, as decided ;by the Whitley Council. It is stated that the 
financial position of the undertaking is so unsatisfactory that the 
extra wages will entail an immediate increase in fares. 


Cardiff—Year’s Workinc.— The recently-published 
accounts for the year ended March 31st, 1919, show a total income 
of £256,288, as compared with £213,958 for the previous year. 
Working ex amounted to £147,477, against £126,806, leaving 
a gross profit of £108,811 (£87,152). The net balance, after pay- 
ment of income-tax, interest, &c., was £52,518, as compared with 
£27,144 for the year ended March 31st, 1918. 


Greenock.—ProposeD MUNICIPALISATION.—A_ proposal 
recently put before the Council for the purchase of the tramways 
by arbitration was referred back for further investigation and 
consideration, 


Doncaster.—Renewal or Track.—It was decided, 
at last week’s Council meeting, to re-lay the double tramway 
lines from Cleveland Street to Oswin Avenue, at a provisionally 
estimated cost of £42,000. 

SrRIKE AVERTED.—By conceding the tramway men a jd. per 
hour advance, the Corporation, on September 2nd, averted the 
possibility of a strike during the St. Leger week. 

FREE TRAVEL.—The Secretary of the Great War (Bentley 
Branch) having requested that free car passes should be granted to 
ex-soldiers who had lost a leg in the war. The tramways manager 
has been instructed to reply, asking for a list of names and 
addresses of the soldiers referred to, when the Committee will 
favourably consider the granting of the request between the hours 
of 9 a.m, and 5 p.m, 


Keighley. REoRGANISATION.—At the next meeting of 
the Town Council a recommendation from the Tramways and Elec- 
tricity Committee for the discontinuance of the single management 
for the two departments, and that a separate tramway manager, 
at an inclusive salary of £400 a year be advertised for, will be 
considered. 


London.—Repuction oF Services.—It is stated that 
in the event of a miners’ strike the number of trains upon the 
Underground Railways will be considerably reduced—by 20 per 
cent, at least. 

Failure of a signal at Charing Cross just after 7 am. last 
Friday morning, caused delay to the westward section of the Dis- 
trict Railway. 


Manchester.—Estimatep Loss.—The manager of the 
Corporation tramways has reported that if the fares are not raised 
there will be a loss of £305,000 this year on the undertaking. 


Oldham.— ARBITRATION Expenses.—The local authori- 
ties concerned in the purchase of the undertaking of the Oldham, 
Ashton, and Hyde Electric Tramways Co., have been asked to 
contribute £4,000 towards the expenses of the recent arbitration, 
and the amount has been allocated as follows :—Ashton, £2,500 ; 
Hyde, £1,250; Denton, £750; and Audenshaw, £500, 


West Riding (Yorkshire)—Fare Increasz.— The 
Yorkshire (Heavy Woollen District) Electric Tramways, Ltd., give 
notice that they have applied to the Ministry of Transport for 
power to increase their charges. The increases, if permitted, will 
affect Dewsbury, Batley, Birstall, Liversedge, Heckmondwike 
and Spenborough. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—AvTomatic TrLerHoNes.—Tenders have 
been accepted by the Postal Department for the construction of a 
new automatic telephone exchange at Collingwood (Melbourne) at 
an estimated cost of about £123,000. The work will be started 
almost immediately, and will take, it is expected, about 10 months 
to complete. It is the intention of the Postmaster-General shortly 
to submit to the Public Works Committee proposals for the estab- 
lishment of three other automatic exchanges.—Reuter’s Trade 
Service (Melbourne). 

Chester.— Wirevess InstaLLATION.—On the roof of the 
Town Hall, a military wireless station has been erected, the 


War Office agreeing to indemnify the Corporation should an 
damage be incurred. 


TeLecrapHy.—A merchant of 
quilla, on account of the deficient public telegraph service in 

the Department of Magdalena, Colombia, has entered into a contract 
to introduce a wireless telegraph service. He has given a bond of 
1,000 pesos, which will be forfeited if work on the installation is 
not commenced within six months of the signing of the contract, 


The bond will also be forfeited unless the service is established and 
a within a period of one year from the date of the signing of 
e contract. 


Denmark.—CasLe Cur.—The Daily Mail's Copenhagen 
correspondent reports that a heavy telegraph cable was caught in 
the tackle of a fishing cutter while she was cruising just outside 
Danish territorial waters in Aalback Bay, South Scaw, Jutland, 
during the week end. The crew hauled 1,100 fathoms of the cable 
on board, and, as the cutter could carry no more, the cable was 
cut and the place marked with a buoy. The fishermen thought it 
was a disused German “spy” cable, but it is suggested that it 
might be the cable belonging to the Danish Great Northern Co., 
which connects the Scaw with the Island of Marstrand, off the 
coast of Sweden. According to the maps the latter cable is laid 
in approximately the same position as that in which the fishermen 
report their “ catch.” 


France.—Tue TeLEPHONE SysteEmM.—Reporting upon 
the elaborate programme of telephone development and expansion 
planned by the French Government, the American Vice-Consul at 
La Rochelle says that in comparison with other European 
countries, France ranks eighth in number of telephone subscribers, 
having 354,155 on January Ist, 1918, or nine to each 1,000 of 
inhabitants, whilst Germany at that time was reported to have 
had 1,421,000, and Great Britain 812,000, or 22 and 18 per 1,000 
inhabitants, respectively. A new feature of the project involves 
abandonment of the present system of financing. The State has 
heretofore furnished the entire funds for telephone construction 
expenditure, and instead will now call for the financial co-opera- 
tion of the different departments; they, in their turn, to be 
assisted by the local communes interested. The estimated cost of 
the extensions proposed will amount to 1,518,000,000 fr., to be 
spread over a five-year period, and it is in providing revenue for these 
disbursements that local officials in the above consular district are 
interested. The scheme, as planned, involves the installation of 
20 circuits to serve the central regions of France, totalling 
91,000 km,, to which will be added 44,000 km, of new lines con- 
necting with department centres, and 12,000 km. of communal 
lines, In addition to the lines named, 53,000 km. of independent 
lines or cables will serve the Paris district. Another system, with 
20,000 km. of new circuits, is to be established between Alsace- 
Lorraine and the rest of French territory ; and 25,000 km. of 
cables, or three times the mileage existing in 1914, will be reserved 
for international communication. Briefly stated, following the 
installation of 256,00) km. of new circuits — without counting 
the departmental extensions, the amount of which will depend 
upon the demands of the rural population—the French public will, 
should the scheme be carried out, have at its service 400,000 km. 
of telephone lines, which will be able to care for 1,000,000 
subscribers. 

New SusMARINE CABLES.—According to the Economic Review, 
the establishment is proposed in the near future of the following 
new submarine cables :—Marseilles-Tunis, Mareeilles-Algiers or 
Phillippeville, and Marseilles-Oran. 


Italy —WireLess CoMMUNICATION WITH SWEDEN.— 
Direct regular wireless telegraphic communication has been estab- 
lished between the Karlsborg Station in Sweden and the San Paolo 
Station at Rome.—Reuter’s Trade Service (Stockholm). 


Mexico.—New Wrrevess Srations.—The Department 
of Commerce officially confirms the announcement that the 
Government intends to install immediately 30 new wireless stations, 
at an approximate cost of $1,000,000.—Reuter’s Trade Serrice 
(Washington). 

New anp TELEPHONE EXTEN- 
SIONS.—There was not a very extensive development of telegraph 
lines during 1919, the mileage of wire at the end of the year being 
50,898, compared with 50,291 at the end of 1918. There were 
165,962 miles of telephone wire, with 57,572 telephone connections, 
compared with 154,799 miles of wire and 56,868 connections at the 
end of the previous year. Extensive improvements are contemplated, 
however, both in the telegraph and telephone | services during the 
next few years, in order to keep pace with the general develop- 
ment of the Dominion. At present there are 4,500 party lines in 
operation, serving 15,000 subscribers, and the Postmaster-General 
is making every effort to develop the party-line system for outlying 
districts, with the object of bringing the farmer and stock-raiser 
more closely into touch with the business centres. 


United States.—First Wrrecess TeLepHone Ex- 
CHANGE.—The city of Avalon, Catalina Island, is about 30 miles off 
the California coast. One of the earliest applications of wireless 
telegraphy was that between Los Angeles, Cal., and Avalon. It is 
reported now that the Islanders are to be given telephone con- 
nection with the mainland by means of wireless. The Pacific 
Telephone and Telegraph Co. announces that an ordinary telephone 
exchange is to be installed at Avalon and that conversations 
between subscribers’ stations on Catalina Island and stations on the 
mainland will be carried on by wireless telephony without manual 
relaying.—T7. and 7, Age. 


Wireless Meteorological Forecasts.—A “ Notice to 
Airmen,” issued on August 30th by the Air Ministry, announces 
that the necessary data for preparing a complete synoptic weather 
chart will henceforth be issued thrice daily, at 3.15 a.m., 8.45 a.m., 
and 8.15 p.m. (G.M.T.), by wireless telegraphy, on a 1,400-metre 
continuous wave from London, and four times daily on a 3,300- 
metre wave from Aberdeen, 
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Wireless Telegraphy.— AMATEUR INSTALLATIONS.— 
Since the Postmaster-General again permitted amateurs to erect 
wireless installations, the growth of amateur wireless clubs has 
greatly increased. There are now 41 of these clubs in the United 
Kingdom with a membership of over 1,500. The Post Office 
authorities are receiving avplications for licences every day from 
amateurs. ‘Toa considerable extent the pre-war activities of the 
wireless amateur are restricted by the new rules. No amateur may 
erect an aerial more than 100 ft. in length or more than 100 ft. 
above the ground. The power used in transmission of messages 
must not exceed a certain unit, and a specified wave length must 
be adhered to. These restrictions are imposed so that wireless 
amateurs may not interfere with Government stations. In certain 
cases special permission is granted for the use of the thermionic 
valve for the reception of signals.— The Times. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parenthesis at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW, in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia, — Commonwealth Government. November 
24th. Protected cable terminals and cable distribution boxes. 
Specifications, &c., will be available at Australia House, Strand, 
W.0.—Reuter's Trade Service (Brisbane). 

BRISBANE.—December 9th. Department of Public Works. 
Seventy three-phase oil-cooled core type static transformers— 
15, 20, 25, 30, 35, 40 and 50 K.v.A. capacity, 6,600/440 volta.— 
Reuter’s Trade Service. 

BrRIsBaANE.—January 20th, 1921, and February 25th, 1921. The 
City Electric Light. Co. A 10,000-Kw. turbo-alternator set ; 
transformers and switchgear.—Reuter’s Trade Service. 

Victor1A.—October 20th. Victorian State Rivers and Water 
Supply Commission. Two 1,600-8.H.P. steam turbines, with 
mechanical reduction gearing and condensing plant. — Reuter’s 
Trade Service (Melbourne). 

MELBOURNE.—September 23rd. Melbourne and Metropolitan 
Tramways Board. Supply, delivery and erection of two 350-H.P., 
A.C, motors, also switchgear. (Contract No. 101.) Particulars from 
the offices of the Board in Melbourne.—Reuter's Trade Service. 

February 24th, 1921. The Victorian Electricity Commissioners, 
Turbo-alternators of 25,000, 12,500 and 600 Kw., also condensing 
plant, circulating pumps, transformers, switchgear, synchronous 
condensers, copper and steel cables, steel towers, &c., for use in 
— with the Morwell power scheme.~-Reuter’s Trade 

rvice, 

QUEENSLAND.—Ostober 6th. P.M.G.’s Department. Instruments 
and parts (schedule 499). (See this issue.) 

South AUSTRALIA. — October 20th. P.M.G.’s Department. 
Telegraph instruments (schedule 546), and telephone instruments 
(schedule 549). 

November 3rd. P.M.G.’s Department. Telephone instruments 
(schedule 548). (See this issue. 


Belgium.—The Municipal Authorities of Schaerbeek 
have just invited tendera for the supply of 20) electricity meters 
for a 5-amp., 110-volt, 50 period, monophase circuit. 


Bolton.—September 16th. Electricity Department. One 
12,000-Kw, turbo-alternator. (August 20.) 


Edinburgh. — September 27th. Electricity Supply 
Department. Coal, ash and fiue-dust handling plant, circulating 
pumps and pipework. (August 27th.) 


India, — Acra. — October 22nd. Municipal Board. 
Complete generating plant, comprising : four Diesel engines and 
H.T. alternators; H.T. and L.T. switchgear, transformers and sub- 
station equipment; 15 miles underground H.T. cables, 28 miles 
overhead L.T. three-phase mains and street lighting equipment, 
complete with all accessories. (August 20th.) 


Langho (near Blackburn).—September 15th. Manchester 
Board of Guardians. Replating a battery of accumulators (98 
cells), at the Epileptic Colony, for the Manchester Union. Further 
particulars from Medical Superintendent at the Colony, 


Lincoln, — October 8th. Electricity Department. 
Spray cooling plant, 500,000 gallons per hour, with pipe and 
pipework, (See this issue.) 


Littleborough, — September 22nd. Urban District 
uncil. One group of two 50-K.v.A. transformers, with E.H.T. 
switchgear and cable connections ; one group of three 500-K.v.A. 
do. do. ; one group of two 180/200-K.v.A. do. do. Transformers to 


be oil cooled, wound for 6000/4100 volts, 3-phase, 50 cycles. (See 
this issue.) 


London.—St. Pancras.—September 14th. Electricity 
Department. Two water-tube boilers, each of 40,000 Ib. per hour 
evaporation capacity. (August 27th.) 

WESTMINSTER.—September 15th. Boardof Guardians. Supplies 
of electric lamps, fittings, &c. Mr. W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1, 

METROPOLITAN AsYLUMS BOARD. —September 29th. Extensions 


the telephone installation at the Grove Hospital, Tooting. 
{See this issue.) 


Macclesfield, — September 8th. ‘Cheshire Ootnty 
ae. Supply of electrical goods. Mr. W. F. Tingay, Parkside 

ylum, 

Manchester.—September 14th. Tramway Committee, 
Steel girders, tramway rails, permanent-way special track work, 
Mr. J. M. McElroy, General Manager, 55, Piccadilly, Manchester. 

September 20th. Electricity Committee. Six 33,000-volt, 19,500- 
K.V.A., 3-phase static transformers, house service and testing trans- 
formers. (August 6th.) 

New Zealand.— INveRcarGILL.— October 19th. Borough 
Council. 10,600 lineal yards of 80-lb. grooved girder steel rails in 
40 ft. lengths ; 3 miles of copper trolley wire ; 14 miles of stranded 
copper feeder cable with weather-proof insulation. Particulars 
from Chief Electrical Engineer.—Reuwter’s Trade Service. 

AUCKLAND.—Mr. Wylie, the city electrical engineer, has left for 
Europe. He has been empowered to open tenders, in London for 
the supply of machinery and other equipment in connection with 
the electrical extsnsions for which a loan of £500,000 has been 
authorised.— Reuter's Trade Service, 

Nuneaton.—September 20th. Electricity Department. 
_ - L.T. switchgear, connecting cables and accessories. (August 

Sheffield.—October 12th. Electric Supply Department. 
Two 10,000-Kw. steam turbines, condensing plante, pipework, <c., 
alternators and exciters. (See this issue.) - 

Southampton.—September 10th. Board of Guardians. 
Electric installation at the Children’s Homes, Hollybrook Estate, 
Winchester Road, Shirley. Messrs. Gutteridge & Gutteridge, 
architects, 2, Portland Street, Southampton, 

Spain. — Tenders have recently been invited by the 
Municipal Authorities of Villafranca, for the concession for. the 
electric lighting of the town. 

St. Helens.—September 30th. Electricity Department. 
Cast-iron low pressure water piping, and one natural draught 
cooling tower. (See this issue.) 

Uganda.—February 19th, 1921. Government of the 
Uganda Protectorate. Tenders invited for a concession of a 


portion of the Ripon Falls of the Nile. (See this column in our 
issue of Jaly 30th.) 


CLOSED. 


Australasia.—Hosart, ‘equipment 
contract :— 


The City Council Tramway Committee reported that with reference to the 
order for 12 tramcar equipments placed with the English Electric Co., a 
letter had been received from the Sydney agents stating they had been com- 
pelled to increase the cost by 12} per cent., and asking the Council to agree to 
the usual conditions as to bearing any additional cost caused by increased 
price of wages and materials during the currency of the contract. It was 
ascertained by cable that the offer of the Australian General Electric Co. (the 
second lowest tenderers) still held good subject to immediate acceptance. A 
special meeting of the committee was-called to consider the position, which was 
that the English company’s offer for the total contract was £720 aboye that 
of the Australian General Electric Co.’s less a possible amount of £200 on 
account of the rate of exchange then ruling, the A.G.E. Co. offer being tor 
American equipment. After full consideration the committee decided to con- 
firm the order with the English Electric Co. in order to give effect to the 
policy of this Council to give preference firstly to Australian goods and 
secondly to those of British manufacture as oguoet goods coming from other 
countries. The Council confirmed the action of the committee.—Tenders. 


SypNEY.—City Council. Electric Lighting Committee. Accepted : 


Supply of motors (Spec. 594), Section A £2,539, Section B £878, Section C, 
£1,521, Section D £1,437, Section E £2,389, Section F £1,984.—Australian 
General Electric Co. 

Cables (weather proof) (Spec. 607), £2,735.—Lawrence & Hanson Electrical 
Co., Ltd, 

Rubber insulated cables (Spec. 608), £5,397.—Australian General Electric Co. 

Submarine H.T. cables (Spec. 617), £898.—Siemens Bros. Dynamo Works, 
Ltd. 

With reference to tenders for 10,000/415 volt transformers (Spec. 592), for 
which a tender of Messrs. Johnson & Phillips had been accepted, the firm had 
declined to enter into a contract, the time for acceptance having expired before 
the letter of acceptance was read. The Council accordingly accepted the next 
lowest tender, that of the Australian General Electric Co. at £20,995, with 
spare parts £215, total £21,210. ; 

Six 50 k.v.a. 10,000/415 v., S-phase transformers, £1,850, Metropolitan- 
Vickers Electrical Co., Ltd. 

The Council renewed its promise, in connection with the cancellation of the 
contract in 1918 for a turbine, to order the next main generating set from 
= successors to Messrs. Willans & Robinson, viz., the English tric Co., 
utd. 

HEALESVILLE (Victoria) Shire Council. Accepted :— 

For the electric light installation :— 

Engines and producers, £4,231.—Ruston & Hornsby. 

Alternators, switchgear, &c., £1,031.—Kynochs, Ltd. 

Bare and insulated cables, £858.—British Insulated & Helsby Cables, Ltd 

erection of poles, line wire, &c., £323.—Clements & Stewart.— 

enders. 


LAUNCESTON (Tasmania) City Council. Accepted :— 
1,000 x.v.a. hydro-turbo set, £12,734.—Australian General Electric Co. 


500 electricity meters, £1,031 (Chamberlain & Hookham).—British Gener»! 
Electric Co., Ltd. 


P.M.G.’s Department, N.S.W. Accepted :— 

Switchboard material for the Glebe automatic telephone exchange, £1,008.— 
A tic Telephones (Aust.), Ltd. 7 
10,000 Commonwealth type Diamond dry cells, £2,125.—Australectric Co. 
P.M.G.’s Department, Victoria. Accepted :— 


250 wall Oy and 500 table telephones, £2,787.—Automatic Telephones 
(Aust.), Ltd 


P.M.G.’s Department, West Australia. Accepted :— 


180 automatic table pattern telephones, £990; 270 do, wall pattern, £1,350.-- 
Automatic Telep (Aust.), Ltd.—Tenders. 


Bridlington.—Town Council :— 
Ediswan Electric Co,, Ltd.—T wo electric fans for the Graud. Pavilion, £39. 
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Bolton.—Electricity Committee. Accepted :— 

Plant > connection with the extensions at Back-o'th’-Bank generating 
station, viz :— 

Met.-Vickers Electrical Co., Ltd.—z.u.r. switchgear. 

Hick, Hargreaves & Co., Ltd.—Condensing plant. 

Babcock & Wilcox, Ltd.—Bight boilers. 


Darwen.—Town Council. Accepted :— 

Macintosh Cable Co., Ltd., for the supply of high tension feeder cables 
for the Blackburn supply. 

Highworth,—Rural Council :— 


J, Lott & Son.—Electric light installation, offices, £79. 


Liverpool.—Electric Power and Lighting Committee. 
Recommended :— 

Met.-Vickers Electrical Co., Ltd., for the supply and erection, at Lester 
Drive electric power station, of 12,5002 Kw. turbo-alternator and 
accessories, 

Manchester.— Electricity Committee. Accepted :— 

iligh-tension switchgear.—Met.-Vickers Electrieal Co., Ltd. 

Sable.—Callender’s Cable & Construction Co., Ltd. 

Stores for 12 months :— 

service boxes.—J. Stubbs, Ltd. 

Tee service boxes.—Siemens Bros. & Co., Ltd. 

Trough boxes, bends, iron hing and bends.—Hardy & Padmore, Ltd. 

steam turbine-driven boiler f pump.—G, & J. Weir, Ltd. 

Tramways Committee :— 

Universal type rail-grinding machine.—Engineering & Equipment Co., Ltd. 

Reciprocating rail grinder.—Hitchcock, Lloyd & Co., Ltd. 

New Zealand, — The. Government has accepted the 
tender of the English Electric Co. for the electrification of the 
Otira tunnel], and that of the National Electrical Engineering Co. 
for the supply of the necessary equipment. Each of the tenders 
involves an outlay of about £300,000. They provide for the elec- 
trical equipment of a 4,000-H.P. generating station and the supply 
of six electric locomotives.—Reuter’s Trade Service (Wellington). 


FORTHCOMING EVENTS. 


Birmingham ond District Electric Club.—Saturday, September llth. At 

the Grand Hofel, Colemore Row, Birmingham. At7p.m. Paper on “ Some 
Considerations in Regard to Low-tension Switchgear,” by Mr. H, Gregory. 

Salford Technical and! eering Association.—Saturday, September 11th. 
At the Royal Technical Institute. At7p.m. Paper on “The Present Day 
Development and Practical Application of High-speed and Carbon Steels,”’ 
by Mr. T. Shawcross, 


Machine Toot & Engineering Exhibition at Olympia, W.—Open to Ser- 
tem 


nstitution of Mining Engineers, — Wednesday, September 15th. At the 

. Town Hall, Manchester, Annual General Meeting. September 16th and 
17th. Visits to places of interest. , 

Institate of Metals.— Wednesday and Thursday, September 15th and 16th, 
At Barrow-in-Furness. Autumn meeting. 


nicipal Tramways Associa —September 15th to 17th. At the Cit: 
= Hall, Cardiff. Conference. 


NOTES. 
Institution and Lecture Notes.—The Municipal Tram- 


ways Association.—The nineteenth annual ‘conference of the 
Association is to be held in the City Hall, Cardiff, on September 
15th, 16th and 17th, On Wednesday, September 15th, there will 
be a meeting of the Executive Council and a reception by the Lord 
Mayor of Cardiff. The agenda for the conference includes papers 
on Fares, by Councillor Higham, chairman of the Blackburn 
Corporation Tramways, and Mr. P. Priestley, general manager of 
the Liverpool Corporation Tramways. The conference will be 
resumed in the afternoon, after a luncheon at the City Hall, when 
a paper on Operating Costs will be read by Mr. A. L. C. Fell, of the 
L.C.C, tramways. The Lord Mayor and Lady Mayoress will hold a 
reception in the evening at the City Hall. On Thursday several 
financial papers are down for reading and discussion, and the annual 
general meeting will be held inthe afternoon. Friday, the 17th, will 
be devoted to an excursion to Weston-super-Mare and Cheddar. 

Institution of Civil Emgineers.—The annual dinner of the 
Institution has been arranged for Wednesday, October 6th, in the 
Institution Hall, Untransferable tickets, price £2 10s. each, will 
be issued to members for their personal use, It is intimated that 
accommodation is limited. 


Educational.—THe PoLyTecunic.—We have received 
the prospectus of courses in electrical engineering (evening depart- 
ment) for the session 1920-21, from the Polytechnic, 307-311, Regent 
Street, W.1. The classes, which commence on September 27th 
are divided into four grades. The first-year course deals with the 
underlying principles, and aims at providing a thorough ground- 
work for the succeeding courses, The second-year course is 
‘evoted to D.C. engineering, and the third and fourth-year courses 
deal with more advanced subjects. There is a special course of 
technical electricity for P.O. workmen. The fee for the course, 
aad attendance, is £1 1s. Enrolment 
between .m. from Septem 
ond from the 20th to 24th. 

BATTERSEA POLYTECHNIC, S.W.11.—The next session com- 
mences for day classes on September 2\st, and evening courses 
September 27th. Arrangements will be made to provide special 
combination (day and evening) courses in electrical engineering 
and electric traction for shift engineers, provided that sufficient 
‘atries are obtained before September 27th. An abridged calendar of 
‘vening classes can be obtained gratis on application to the secre- 
‘ary. See our advertisement pages to-day, 


Prize Competitions.—The Royal Academy of Science of 
Turin announces that the 2ist and 23rd awards of the “ Bressa” 
prizes will be conferred on the scientists responsible for the most 
notable discoveries in physical science, &c., in the periods 1915-1918 
and 1919-1922 respectively. The amount of each prize is 9,000-lire. 
Applications must be submitted to the Secretary in both cases, 
not later than December 31st, 1922. These prizes are awarded 
irrespective of nationality. 


Appointments Vacant.— Mains and meter superintendent 
(£5 5s.), for the Alloa Corporation Electricity Department ; elec- 
trical draughtsman (£300), for the Department of Electrical 
Engineering, City and Guilds Engineering College; asaistant 
draughtsman (350 taels per month, tael = 5s, 8d.), for the Shanghai 
Municipal Electricity Department ; draughtsman, for the North- 
ampton Electric Light and Power Co. ; two assistant lectureships in 
electrical engineering for the Birmingham University; assistant 
lecturer in electrical engineering (£300) for the Huddersfield 
Technical College; electrician for the Sheffield Corporation 
Waterworks at Ewden Valley Reservoirs. See our advertisement 
pages to-day. 

Bacup Town Council is advertising for a chief electrical engineer 
for the electricity station, at a salary of £450 per annum, plus 
9 per cent bonus on net profits. 


Legal.— CLaim Acarnst N&wCasTLE-ON-TYNE CORPORA- 
TIon.—At Newcastle-on-Tyne County Court, on August 26th, an 
application was made on behalf of Margaret Jane Coates 
Histon, an infant, of Gateshead, for compensation in respect 
of the death of Robert Taylor Coates, from the Newcastle 
Corporation, the amount claimed being £300. 

Mr. C. B. Fenwick (for the applicant) said it was an 
application for dependency by a little girl, through her 
mother. The father of the applicant was a man named Robert 
Taylor Coates, who was employed by the Corporation as an 
electrician. In April last the deceased man was working on 
a tower-wagon, and was cutting branches when either the 
saw, or a branch, broke, and Coates was thrown to the 
ground, receiving such injuries that he died later.. The Cor- 
poration’s answer to the claim was that the accident to the 
deceased did not occur in the course of his employment. 

Evidence having been given as to the accident, Mr. Frank 
Morgan, surveyor of the central district of Newcastle, de- 
clared that it was not Coates’s duty to cut away branches, 
Rosert Srmpson, a foreman, said that Coates had been in- 
structed to point out the trees that needed cutting; he dis- 
tinctly instructed Coates not to cut any branches. He ad- 
mitted that the day before he had been working in the same 
capacity as Coates, and he had used the clippers on some 
branches. Any man not wishing to work to rule exactly, he 
said, would lend a hand in removing obstructions. 

His Honoor, after hearing an argument by Mr. Fenwick on 
the point, said that in view of the evidence of Simpson, it 
would be impossible for him to say that the accident arose 
in the course of Coates’s employment. However, as Coates 
had previously been in Osborne Road repairing wires, and 
had then removed branches, it was natural that on the day 
of the accident he should have helped forward the work of 
the Corporation. ‘‘ It is with the worst will in the world,” 
he added, ‘‘ that I make an award for the respondents. [ 
think it is a very hard case indeed, and one which should 
not have come here. I am rather astonished it has been 
defended.”’ 


Mr. Towlson’s Wall Fixings.—As numerous inquiries 
have reached Mr. Towlson, some directly and others through 
the medium of the ELecrricaL Review, in respect of his article 
on ** Wall Fixings "’ (Exec. Rev., August 20th, 1920), he has 
asked us to state that :— 

(1) The required section of steel can be procured from the 
well known steel makers who specialise in such sections, i.e., 
Messrs. Beardshaw & Sons, Baltic Works, Sheffield. Having 
procured a bar or two of their cruciform light section, 3 in. 
across Wings, have it upset to 1 in. across the wings about 3 in. 
up, grind up the face to a knife edge, as shown in the sketch, 
the chisel having an entering angle of an included 120 deg. 
Harden the point. 

(2) Any smith can make these, and the rougher the better. 

(3) The hollow drift can be cheaply made in any machine 
shop; the precise form shown in his sketch is not at all essen- 
tial. A piece of steam tube with the right diameter hole to 
suit the bolt will do just as well. Case-harden the ends. 

(4) To provide a means of punching a hole in a wall, one 
brick thick with the mortar not set, as requested by a corre- 
spondent, is a difficult problem. Mr. Towlson would prefer to 
wait until the mortar hardened. Even after having succeeded 
in getting the hole in the wall, he would not give much for its 
condition after the lead washers were punched up hard. No 
appliance of the kind set forth can make a good base out of a 
rotten wall. 

Mr. Towlson adds that he has learned of a valuable appliance 
called a ‘‘ spring hammer,”’ sold by a well-known firm in Fen- 
church Street, by which the lightest of blows can be struck, 
and varied to heavier blows by a simple adjustment of a spring. 
The wall punch would be attached to this hammer and pressed 
against the wall with a breastplate. The operator, while push- 
ing on the breastplate, turns a handle, and the drill strikes 
hundreds of blows per minute. This device is peculiarly suit- 
able for use in conjunction with his system of wall fixings. He 
will mg address of the vendors to anyone who writes to 
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Electricity on Board Ship.—The s.s. Yorkshire, which 
has just been completed for the Bibby Line by Messrs. Har- 
land & Wolff, Belfast, is extensively electrically equipped. The 
iain generators are in the engine room, and include forced 
lubrication engines driving dynamos of the multipolar type. 
Each dynamo has an output of 55 kw. Another dynamo, 
driven by an oil engine, is installed aft, well above the water 
line, from which lighting, wireless, signal lanterns, pumping 
apparatus, stearing gear, water- tight doors, &c., can be 
actuated, a very complete electrical ventilation plant and heater 
plant is a feature of the cabins, &c., whilst Messrs. Harland 
& Wolff's latest type of electrically-operated water-tight doors 
can be operated from the bridge, where an indicator shows 
the captain the exact position of the doors at any time. The 
wireless telegraphy installation is up to date, and in addition to 
being operated from the main and emergency plant, can 
also be worked from batteries in the vicinity of the instrument 
room. Telephonic communication for navigating purposes, 
electric lifts, and an electrically-heated hot press are other 
features of this ship, which has gross tonnage of 10,500. 


Service Notes. — A revision has been made of the 
regulations governing appointments to the wireless stations 
under the Royal Navy. The periods of service were recently 
fixed at 19 stations abroad. The Admiralty has directed 
that the commanding officers of such stations, together with 
the chief petty officer. te legraphists and petty officer tele- 
graphists, are to undergo a special course in the type of 
upparatus fitted at their oversea wireless stations before pro- 
ceeding abroad. This course will be at the Signal School, 
Portsmouth. In order also that they may be able efficiently to 
superintend the works at the station, all commissioned 
officers who are appointed to command wireless stations abroad 
are to undergo a special course of instruction in oil engines. 
Warrant tele ~uraphists are not to undergo this course. 


Electrical Engineering Edacation.—!’cof. W. II. Timbie, 
of the Massachusetts Institute of Technology, describes, in a 
recent issue of Science, a co-operative course in electrical engi- 
neering arranged between the Institute and the American 
General Electric Co. The whole course covers a period of five 
years. The tirst two years are devoted to the regular Institute 
course, and then the last three years are divided fairly equally 
between instruction in theory at the Institute and practice at 
the Lynn works of the G.E. Co. During the works period 
students are paid an hourly rate by the company, and the 
remuneration is stated to cover the cost of their tuition. For 
a successful completion of the course the degrees of Bachelor 
and Master of Science are conferred. The General Electric Co. 
has provided a club house for the students, and the latter while 
at the works are not allowed to lose touch with the Institute. 
The success of the course is shown by the company’s decision to 
increase the limit placed on the number trained in this way 
from forty to sixty students. 


Automatic Train Control.—Major (i. L.. Hall, of the 
Ministry of Transport, in his report on a collision between two 
trains on the Caledonian Railway at Eglinton Street Station, 
Glasgow, on July 17th, blames the driver of the train which 
ran into another standing at the station for failing to observe 
and obey the signal. The accident is of the type, he says, “in 
which the human element is primdrily concerned. | iability to 
such lapses must always exist, and the early consideration of 
the general problem of automatic train control, which is the 
only possible safeguard, is a matter of importance.” 


Presentation to Electricity Commissioners, — An 
interesting presentation took place in Glasgow on the 2nd 
inst., when illuminated addresses, presented by the various 
sections of the engineering industry in the West of Scotland, 
were formally handed to Messrs. W. W.  Lackie and 
Archibald Page on their appointment as Electricity Com- 
missioners. Owing to pe fact that Sir John Snell was on 
holiday, and that Mr. lackie, as the immediate ex-engineer 
and manager of the Seen T.C. electric ‘ity department, had 
to be present that day at the inauguration of the station at 
Dalmarnock, Mr. Page was unavoidably detained in London. 
The presentations were made by Mr. J. A. Rudd, who re- 
ferred to the honour conferred on Glasgow by the selection 
of West of Scotland officials to fill two of the highest elec- 
trical posts under the Crown. 

Mr. Lackie apologised for the absence of his colleague, 
Mr. Page, and read a message, part of which was as follows: 
‘TIT need hardly assure such old friends that my absence on 
such an important occasion is due neither to indifference 
nor want of appreciation of your great kindness. I left Glas- 
gow with some misgivings ; it is no light thing to tear up 
roots with 22 years’ growth behind them, but I am finding 
that my past experience in your midst can be relied on to 
carry me through. My work is congenial and stimulating, 
and there is plenty of it; it is a pleasure to be associated with 
such colleagues as my brother Commissioners. We do not 
aim at doing anything revolutionary, but by steady progress 
in the direction of co-ordination, and the avoidance of waste 
either of capital or natural resources, we have a strong hope 
that we can materially assist the electric ity supply industry 
towards its successful development.” 

Mr. Lackie on his own behalf said, in part: ‘ Friendship 
such as I have enjoyed, and will I trust, continue to enjoy 
with the signatories to this address needs neither seal nor 
sign of any tangible kind; and yet one is always gratified 


and proud when his friends use the occasion of some out- 
standing circumstance in his life as an excuse for the expres. 
sion of their good feelings in some tangible way. I came to 
Glasgow before I was 20 years of age, and I spent the thirty 
best years of my life in this hospitable and strenuous metro- 
polis. 1 was present at the birth of the public supply of 
electrical energy in Glasgow, and I saw it grow from a lusty 
infancy to a vigorous youth. The midwife was the enter- 
prising firm of Mavor & Coulson, but the foster mother was 
the Glasgow Corporation. I am sure we are all prepared to 
_ give the fullest measure of credit to the important contribu. 
tions which were thus made to the development of electricity 
supply, but I maintain that but for the constant help and 
co-operation of the electrical industry in Glasgow, and especi- 
ally of the electrical contractors, Glasgow would not hold its 
present premier position in connection with electricity supply 
in this country. There is nothing in my own professional life 
of which I am so proud as the happy and harmonious relations 
which I always had as a Corporation official with every branch 
of the industry in Glasgow. No one was more surprised than 
| was when the call came to go to London. The experience 
of counting the cost before making the final decision was 
painful and difficult. The work is strenuous, and will continue 
to be so for a considerable time to come, but at the end of 
the day I am able to escape, and the sound of the telephone 
bell no longer spells nervous tension (laughter); mains and 
turbines are as interesting as ever, but they have ceased to 
strike the terror which they frequently do to whoever is 
personally responsible for their behaviour. Signatures speak 
and I know that every name inscribed in this beautiful volume 
will continue to speak to me of happy days spent here amongst 
loyal and trusted friends.” 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Prof. J. B. Farmer, D.Sc., M.A., F.R.S., Imperial College of 
Science and Technology, has been appointed to be a member of 
the Advisory Council to the Committee of the Privy Council 
for Scientific and Industrial Research. 

Mr. Joun A. Cussey, charge engineer at Barnsley electricity 
works, was married at Nottingham on Saturday last to Miss 
Hilda Catling, of Peterborough. 

The name of Mr. T. J. Grarnaer, of Messrs. T. J. Grainger 
& Co., Newcastle-on-Tyne, has been added to the Commission 
of the Peace of the County Borough of Gateshead. 

Mr. A. E. pu Pasquier, M.I.E.E., president of the South 
African Institute of Electrical Engineers, was entertained to 
dinner in June last by the Council of the Institute prior to his 
departure from that country in July to take up an appointment 
in a ind for his firm. 

S. G. Forms, the Chief Electrical Engineer in Mysore, 
ha is left for England and America on deputation in connection 
with the eighth installation of power at the Cauvery Falls, and 
the acting appointment is being held by Mr. S. Db. Seshadri 
Iyengar, the chief operator at Sivasamudram.—Indian 
nginecring. 

E. F. Houpen, A.M.1.E.E., until recently Scottish repre- 
coutetins for the British Electric Plant Co., Ltd., Glasgow, has 
joined the statf of Messrs. Barrus & Cullen, Ltd., London, as 
Continental representative. 

Mr. W. D. BrasstnGton, of the Clyde Valley Electric Power 
Co., has been recommended for appointment as borough elec- 
trical engineer at Motherwell. ; 

Greenock Corporation proposes to increase the salary of its 
electrical engineer by £100, making it £1,100 per annum. 


Obituary.—Mr. P. THompson.—The death occurred on 
August 29th, at the age of 81 years, of Mr. Peter Thompson, 
who was for a long period secretary of the Keswick Electri 
cal Co. 

Mr. Cuartes Hopkinson.—We regret to record the death, 
which occurred at Cambridge on September 5th from heart 
failure, of Mr. Charles Hopkinson, B.Sc., M.I.C.E., M.I.M.E., 

/ consulting engineer, of Manchester, at 65 years of age. 

Mr. G. E. Hares.—We regret to record the death of Mr. 
G. E. Hales, late assistant sales manager of Edison Accum 
lators, Titd. Mr. Hales had been identified with the electric 
vehicle world since the introduction of the Edison battery 1 
this country, and his decease has caused a considerable loss to 
the industry. 


NEW COMPANIES REGISTERED, 


Electric Distributing Co., Ltd. (169,982).—Private com- 
pany. Registered August 3lst. Capital, £2,000 in £1 shares. To carry 0” 
the business of workers of and dealers in electricity, motive power, ligh'. 
and heat, &c. The subscribers (each with one share) are: J. A. Grantham. 
The Cottage, Wincle, Macclesfield, gentleman; H. Cooper, Redcot, Leicester 
Road, Hale, Cheshire, chartered accountant. Registered office: 1, Lofthous: 
Court, 35, King Street, Manchester. 
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Jacobs & D’Rane, Ltd. (170,028).—Private company. 
Registered September 2nd. Capital, £1,000 in £1 shares. To carry on the 
business of electrical, mechanical, automobile, and general engineers, genera- 
tors of electricity, manufacturers of and deajers in machinery, motors, motor 
cars and cycles, tool makers, metal workers, &c. The first directors are : 
H. O. Jacobs, 34, Lansdown Crescent, Cheltenham; B. J. D’Rane, 54, Milton 
Road, Wallington; H. E. Warne, St. Hilda, Litchfield Road, Sutton, Surrey. 
Secretary: H, E. Warne. Solicitor: W. S. Sharpe, 12, New Court, Carey 
Street, 


H. P. R. Wireless, Ltd. (169,943).—Registered August 
ash. Capital £3,000 in £1 shares. To acquire from H. P. Powell Rees his 
rights in the business of a manufacturer and vendor of wireless telegraphy 
and telephony receiving instruments, &c. The first directors are: H. P. 
Powell Rees, 55, Fetter Lane, E.C., advertisement expert (managing director); 
Ww. T. Wallace, ‘‘ High Bridge,” The Drive, Wimbledon, Surrey, publisher. 
Registered office: Regent House, Kingsway, W.C. 


Kelvin-Hardy Electric Co., Ltd. (169,932).—Private com- 
p Registered August 27th. Capital, £2,000 in £1 shares (one life gover- 
nor’s, carrying half the total voting power). To carry on the business of 
manufacturing electrical engineers, electricians, repairers, and manufacturers 
of and dealers in engines, motors, cars, ships, boats, aircraft, and other 
vehicles, &c. The subscribers (each with one share) are: G. A. Edwards, 
“6, Tithebarn Street, Southport; A. Whittingham-Jones, 41, Castle Street, 
Liverpool. Life governor: G. A. Edwards. Registered office: 41, Castle 
Street, Liverpool. 


Insulating Products, Ltd. (169,944).—Private company. 
Registered August 28th. Capital, £10,000 in £1 shares. To carry on the 
siness of manufacturers of insulated wires and cables, electric light, and 
veneral electrical engineers, &c. The first directors are: H. . Baxter 
managing director), 12, Park Avenue, Whitley Bay; W. Muir, Cleadon Lane, 
East Boldon. Qualification £250. Secretary: W. Muir. Solicitor: F. B. 
Kent, 6, Market Street, Newcastle-on-Tyne. Registered office: Cleadon Lane, 
East Boldon, Co. Durham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Pirelli General Cable Works, Ltd.—Trust deed dated 
\ugust 16th, 1920, to secure £200,000 charged on certain leasehold premises, 
d the company’s undertaking and property, present and future, including 
walled capital. Trustees: British Trusts Association, Ltd., 32, Bishopsgate, 
EC. 


CITY NOTES. 


The Société des Accumulateurs Tudor 
reports gross profits amounting to 1,007,000 
fr. for 1919, which sum has been mostly ap- 
plied to depreciation, and the balance 
carried forward. A new site has been acquired at Lille for 
the re-erection of the company’s factory which is to 
undertaken with the co-operation of the Compagnie Générale 
Electricité. 

The Société des Appareillages Electriques Grivolas reports 
net profits of 982,000 fr. for 1919-20, as compared with 754,000 
fr. in the preceding year. It is intended to pay a dividend 
at the rate of 10 fr. per share, being the same rate as in 
1918-19; and a portion of the premium realised on the last 
issue of shares is to be returned to the holders of the latter 
in hg form of a dividend on the actual payments already 
Inade. 

The directors of the Compagnie des Forges et Aciéries Elec- 
friques Paul Girod, reporting on the past year, state that it 
could be considered as a period of transition, as it was affected 
by difficulties of all kinds—the transport crisis, strikes, the in- 
troduction of the eight-hour day, increases in wages, the 
dearness of raw materials, and the obstacles in the way of 
obtaining them, &c. In addition, it was necessary to adapt 
the machinery and plant to peace manufactures and _ reor- 
“anise the works; the final result was a loss for the year 
which, however, was amply covered by the reserve funds. 
The new financial year was yielding satisfactory results, the 
works gradually resuming their activity. 


French 
Companies. 


Guildford Electricity Supply Co., Ltd.—Total revenue for 
1919 £16,783, against £10 96 for 1918; increase of £6,006. 
\fter crediting depreciation fund account with £2,000, the 
balance on revenue account is £2,105, and after providing for 
debenture and loan interest there is a net revenue balance 
of £312, which is to be carried forward. i 


The connections 
increased from 1,405 to 1,528. The total costs were £12,677, 
against £8,420 for 1918, and the gross profit was £4,105, 
against £2,356. Mr. C. E. H. Master has been elected a direc- 
tor in place of the late Mr. H. P. Smallpeice. Mr. R. H. 
Piper, secretary and accountant for over 16 years, has re- 
signed owing to ill-health. 


Steck Exchange Notice.—The Committee has ordered the 
undermentioned to be officially quoted:— 

Caleutta Electric Supply Corporation, T.td.—11,000 5 per 
cent. cumulative preference shares of £5 each, fully paid, 
Nos. 210,001 to 221,000. 


The Italian Pirelli Co.—An extraordinary meeting of 
Pirelli & Co., of Milan, was convened for yesterday to con- 
sider a proposal for increasing the share capital, which stands 
at present at 60,000,000 lire. The amount of the projected 


iugmentation is not mentioned in the official notice convening 
the meeting. 


The Victoria Falls & Transvaal Power Co.—A meeting of 
the debenture holders of this company was appointéd to be 
held at the offices of the company, 2, London Wall Buildings, 
on Thursday afternoon, last week, but at the time appointed 
there was not a quorum present, therefore no resolutions 
could be passed, and the meeting was formally adjourned 
for three weeks. 

Direct Spanish Telegraph Co., Ltd.—Dividend at the rate 
of 10 per cent. per annum on the preference shares, and an 
interim dividend at the rate of 8 per cent. per annum, free of 
income tax, on the ordinary shares, for the half-year ended 
June. 

Western Telegraph Co., Ltd.—Dividend of 7s. per share, 
making a total of 10 per cent., free of tax, for the year ended 
at June. 

South London Electric Supply Corporation, Ltd.—An in- 
terim dividend of 5 per cent. per annum (2s. per share), 
less tax, on ordinary for half-year. 

Brazilian Traction, Light & Power Co.—Quarterly divi- 
dend of 1} per cent. on cumulative preference shares. 


American Telephone & Telegraph Co.—Dividend of $2 
per share, less tax. 


STOCKS AND SHARES, 

TursDay EVENING. 
Stock EXCHANGE markets have taken on a brighter aspect. 
it is generally held that the difticulties “in the way of sette- 
ment to a coal strike are not insurmountable, ana that with 
both sides professedly anxious to avoid a strike, some way out 
will be found whereby both the miners and production ot coal 
will be assisted. in these circumstances, the markets have 
taken on a fresh lease of activity. ‘Ihe cautious view natur- 
ally looks to the monetary outlook, and to the various elements 
of disturbance at home and abroad, as being still very much 
in the picture, but investors—and speculative investors as well 
—are taking courage in both hands. Prices in many of the 
markets are harder, nor is the improvement entirely due to 
professional support. 

The lock-out of the electricians which began on Monday in 
this week has failed to stop recovery in various electrical 
manufacturing shares. It seems as though the actual event of 
the lock-out serves rather as a stimulus, in that it brings 
nearer the settlement of the points in dispute. At any rate, 
Edisons are a better market at 20s., General Electrics have 
moved up to 2s. 3d., English Electrics stiffened to 17s. 3d., 
Siemens to YAs., and various other small movements in the up- 
ward direction have occurred in such shares. The atmosphere 
in the electrical trade has been charged for weeks past with 
so much uncertainty, that the lock-out is deemed to be a clear- 
ing of the air. That there should be a rally in prices at the 
particular time when a coal strike threatens appears contra- 
dictory enough. Buyers, however, are attracted by the low 
prices to which shares have fallen, and the stiff drop which 
has taken place should certainly discount unfavourable factors. 
The performance of the English Electric Co. in declaring an 
8 per cent. dividend, -at first regarded as disappointing by 
those who were looking for 10 per cent. at least, is regarded 
by the hopeful folk as an indication that the company will be 
able to do very much better when labour conditions settle 
down. The disappointment felt at the non-payment of an 
interim dividend by the Edison-Swan Co. is tempered by 
reflections concerning the future. Moreover, some of the elec- 
trical manufacturers are evidently doing well, and the report 
of Royce, Ltd., showing an increase in profits from £8,000 in 
1919 to £14,700 for the twelve months to March 31st last has 
not passed unnoticed. 

In the cable manufacturing group there is not much change. 
Iron, steel and armaments are inclined to be better in sym- 
pathy with the improvement in other parts of the Stock Ex- 
change, and industrials as a whole are beginning to re-attract 
popular attention. Babcock & Wilcox have gone back to 2}. 

Home Railway stocks hold their ground with a good deal of 
firmness, but there is little public backing to the market, and 
until more definite developments have occurred in the coal in- 
dustry, it is not likely that money will go into Home Railway 
issues. Moreover, even when the strike is forgotten, its effect 
upon the coal bill is bound to remain. The price movements 
of the week are slight so far as electrical stocks are concerned, 
and in the steam group the changes are unimportant. British 
Electric Traction ordinary is lower at 324, and the preference 
also, at 624, shows a decline. 

Mexican affairs are once more engaging interest. The news 
that President Obregon has come into power is accepted as one 
of the most hopeful items of news that has been received for a 
long time from the country, for the new President is a man 
of considerable wealth, and obviously it is to the interest of 
capitalists that Mexican affairs should be composed with as 
much speed as possible. Consequently Mexican Government 
bonds and a few of the Utilities are decidedly better on the 
week. As usual, however, the rises consist principally in a 
mechanical marking up of prices, comparatively little stock 
changing hands. The other stocks in the foreign division are 
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tolerably steady, with the exception of British Columbia Elec- 
tric deferred, which has gone back a couple of points to 484. 
Cordoba Light and Power shares fell back 9d. to 3s. The 
dollar securities are well maintained at the material advances 
mentioned here last week. Milwaukee Electric Fives make 
almost the only exception to the general strength, the bonds 
losing 24 points at 119, and Monterey Fives, at 28s. 2d., are 


the only Mexicans that have given way this week. Cape ~ 


Electrics improved to 11s. 10}d., and Bombay preference to 13}. 

In the list of electricity supply stocks, Metropolitan 4} per 
cent. debenture has lost 5}, the price being marked back to 
624 on the appearance of a small seller. © Newcastle-on-Tyne 
ordinary are also heavy at 16s. The London group has hardly 
changed. The City of London increased dividend has given 
rise to talk of the possibility that the companies may, after all, 
manage to make a better showing at the end of the ‘year than 
they aid for 1919, and this consideration serves to hold prices 
steady. 

Cable shares are inclined to give way a little here and there. 
Great Northerns have fallen £1 to 20. Westerns and Globes 
are both easier at 144. Anglo-American Telegraph preferred 
parted with the point which it put on a week ago. Marconis 
are 1/16 down, but there has-been a little demand for Cana- 
dians at 10s. Marconi Marines keep their price at 30s. There 
is not much doing in the cable market at present, and in spite 
of the strength of gilt-edged investments elsewhere, the tend- 
ency has been to let prices slide. Rubber shares show further 
weakness on a drop to 1s. 8d. per lb. in the raw material. 
This is well-nigh a record low level for the produce, and why 
rubber should be the only commodity to stand at a price lower 
now than preyailed hefore the war is a most difficult question 
to answer. It is ariel not to consult golfers on the subject. 


SHARE LIST OF ELECTRIOAL OOMPANIES, 


Home Execrnicity CoMPanizs, 


Dividend 

Sep. Yiela 

1918, 1919, Rise or fall, p.c, 
on oe oe 8 1 xd - 29129 0 

Ordloary 7 10 16 6 
do. do. do Pref, 44 88 8 

ee ee 8 4 7 6 6 

| of London. 8 10 817 10 
do. per cent, Pret, 6 6 17 617 2 

County of 7 8 10 910 
do 6 per cent, Pref, 4 8 

London Blectric .. Nil oa 600 

do. do. 6percent,Pref... 6 6 8 - 10 0 0 

Metropoli 5 6 1018 0 

do. 4 roent. Pref, .. 44 44 243 - 800 

8t, James’ an Mall... W 

South London ee § 6 919 0 

South Metropolitan 7 17j- - 848 

Westminster Ordinary .. «.. 8 5 10 0 0 
TEeLEGRAPHS AND TELEPHONES, 

Anglo-Am, Tel, Pref, 6 6 -1 7 ll 0 

do. | | in 8ll 6 

Chile Telephone 8 6 6 

Bastern Extension .. or oe 8 10 1 - 614 4 

Hastern Tel. Ord eo 8 W 614 4 

Globe Tel, and T. Ord, .. 8 10 14 614 4 
do, do, oe 6 6 8&4 - 713 

Great Northern Tel, o £0 -1 100 

Indo-Buropean o co 80 - 868 

Marconi SUC 9 110 

Oriental Telephone 416 0 

United R. Plate Tel. an «2 8 - 6 10 

West Indiaand Panama .. Nil - Nil 

Western Telegraph.. .. 10 14g 4 

Homes Rais, 

Central London Ord. Assented .. 4 4 4l4xd 91210 

Metropolitan .. ah - 682 

do, “A” Nil 5/- — 6d. Nil 
do. do. Income .. 5 4 564 +1 - 
Foreien Trams, 

Anglo-Arg. . First Pref. .. N - 8 9 
do. Qnd Pref, .. Nil wh at = Nil 
do. do. 6 Deb. ee 612 6 

Brazil Tractions .. Nil Nil 47; + } Nil 

Bombay Electric 183 + 410 7 

British Columbia Elec. Rly. Pice. 5 5 52 a 910 6 

errred 6 144 
do. do. Deferred N 8 4 ee 144 
do. Deb... 65 - 714 

Mexico Trams65 percent, Bonds.. N 42 +8 Nil 

do. 6 per cent. Bonds.. Nil Nil 80 +2 Nil 

Merxioan #Common .. .. Nil Nil 18 - Nil 

do, Bonds... .. Nil 58 +2 Nil 
ManvracTurine CoMPanizs. 

Baboook & Wilcox .. .. WW 16 4 6 4 

British Aluminium Ord, .. .. 1 10 ox - 10 0 0 

British Insulated Ord. .. «.. 1% 15 i 86 6 

Callenders. .. ee BS ll 8 6 

” 64 63 64 18/- 74°65 

Caster-Keliner .. .. « 17 8 618 4 

Ord oie 17/6 ll 8 6 

Bdison-Swan, “A” 19/9 +64. 1000 
do. do. Spercént, Deb, .. 6 ‘184 669 

Blectric 18/8 1019 2 

do. 10 10 98,3 49d, 1 

-Rubber.. . 10 10 1 

Met, Vickers Pref, oe ee 8 71632 

Siemens Ord... ee oe oe 10 10 +6d, 68 

Telegraph Con. eo 90 0 0 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only.general, 
and they may vary according to quantities and other ciroumstances, 


Tuesday, September 7th. 


a Acid, Oxalic .., per Ib. | 
a Ammoniac Sal per ton | 4100 
a Ammonia, Muriate (iarge 292 
a Bisulphide of Carbon ” - om 
a Borax . ood oo eee ” £41 £9 deo. 
a Copper Sulphate £42 
a Potash, Chlorate . per lb, it a 
Perchlorate. ” | 
a Shellac Dperowt, £34 oa 
a Sulphate of Magnesia Pperton £18 
e @ Soda, Chlorate te 
ove wes per 
a Sodium casks per lb. 
METALS, &c. 
Metal Ingots perton £118 to £845 
¢ Brass (rolled metal 2” to 12’ basis) per lb, 1/33 374. deo 
c » Tubes (solid drawn)... ” 1/6} to 1/64 
c Wire, basis eco ” | 1/44 3d. inc, 
¢ Copper Tubes (solid drawn) 5, | 1/9 
gs » Bars per ton) £166 
» Shee ooo » £166 
z ” Rod ove ose ove ” 166 
d (Electrolytic) Bars oso ” £117 £1 ine. 
d ” Sheets _... ” 
pa per ine 
f Ebonite Rod ... ese ” 8/6 
f Sheet ” | 8/- 
n German Silver Wire ” 8/- 
A Gutta-percha, fine... ” 14/- 
1ndia-rubber, Para fine ” ld. dec. 
i Iron Pig (Cleveland Warrants) | per ton Nom, ies 
_ » Wire, galv. No. quai. £59 
ra Lead, English Pig . — £38 10s. dec, 
g Mercury ... ... "ot. £19 to £20 £1 dec, 
e Mica (in original cases) small per lb. 
ew ” ” ” 
” ” ” ” eee 
Phosphor Bronze, ” | 1/6 to 1/11 
Z ” » rolled bars and rods ” 2/2 to 2/6 ove 
9 » rolled strip & sheet 2/8 to 2/99 i 
— Bronze Wire per ib. 3d. inc, 
Magnet, in bars pa 1/8 AR 
Blok ¢ (English) perton £264 to £265 |. £2 to £3 inc 
Wire, Nos. 1 to 16 es per lb. 4/9 
White Anti-friction Metals’ perton| £80 to £885 
Quotations supplied by— 
a G. Boor & Co, James & Shak 
c Thos. Bolton & Sons, Lid. Edward Till & 
d Frederick Smith & Co, i Bolling & Lowe, 
e F. Wiggins & Sons. i Richard Johnson & Nephew, Ltd 
f India-Rubber, Gutta-Percha and Ormiston & Sons, 
Telegraph Works Co., Ltd, W. F, Dennis & Co, 


Electricity Meters for New Zealand,— In a recent 
communication to the D.O.T., H.M. Trade Commissioner in 
New Zealand (Mr. R. W. Dalton) gives some particulars 
obtained from the chief electrical engineer, Public Works 
Department, Wellington, of the types of meter found suit- 
able for that market. It is stated that the maximum demand 
system is very suitable for hydro-electric power systems, and 
would have been used more widely if a chea and more 
accurate instrument were available. The only reasonably 
cheap types are said to be wanting im accuracy. The clock- 
work types are too expensive. A good servi le maximum- 
demand indicator, costing, say, £2 to £4 without wattmeter, 
or £3 to £6 with wattmeter dial as well as maximum-demand 
dial, would find a ready sale. 

A satisfactory commercial maximum-K.v.A. meter suitable 
for service on demands of 5 up to 500 K.v.A., graduated for 
400 volts, 3,300 volts, and 11,000 volts is required. So far 
no suitable instrument for measuring maximum K.V.A. has 
been available, and consequently it is necessary to take the 
maximum kilowatts averaged over half an hour and deduce 
therefrom the maximum K.v.A. from the power factor ob- 
served during heavy loads. This system is obviously unsatis- 
factory if a suitable maximum-K.v.A. or maximum-current 
measuring instrument is available. 

The standard frequency for New Zealand is 50 cycles. 

A copy of the latest scale of charges has been forwarded, 
and may be seen by British firms on application to the inquiry 
room at the Department, at 35, Old Queen Street, quoting 
D.O.T./2218/ED. According to this four rates are in opera- 
tion, viz., Rate A, a fixed rate for domestic and farm service; 
Rate B, a two-rate system for domestic purposes; Rate C, 
meter rate for general purposes; and Rate D, maxinwm 
demand for general purposes. Of the wholesale rates the 
most popular is Rate D based on maximum K.v.A. demand, 
and a large number of consumers will come on this rate iu 
the Canterbury and Waikato districts. 

The chief electrical engineer will be glad -to hear from 
firms offering purely British oe lik fy to Be of use for 
the above purposes.—B.0.T. Journal. 
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THE BRITISH ASSOCIATION.—IIL 


A Portable Direct-reading Anemometer for the Measure: 
ment of Ventilation of Coal Mines. 
By Pror. J. T. MacGrecor-Moraris, M.I.E.E. 
Section G.—Engineering. 
\r the Dundee meeting of the British Association in 1912 the 
\uthor read a paper entitled ‘‘ The Electrical Measurement 
{ Wind Velocity,’’ and showed certain experiments illustrat- 
iug the application of the principles involved. Subsequently, 
in order to obtain correct measurements of the velocity of air 
\t various atmospheric temperatures, it became necessary to 
atroduce a modification of the method first described. 

The principle which is utilised in the apparatus which is the 
ubject of this paper may best be illustrated in the following 
manner: When a length of thin wire in air is heated by the 

passage of an electric current of constant strength, the wire 
ttains a steady temperature in a second or two. Heat is then 

eing taken away from the wire, by the motion of the air 
foes Te it, at the same rate as that at which it is receiving 
eat from the electric current, and the rise in temperature 

ill be the smaller the higher the velocity of the air. This 
fact can be utilised to determine the rate at which the air 
is passing. Generally speaking, when a wire changes in tem- 
perature its length changes, as does also its electrical resist- 
ince. Either of these two effects can be used. In many 
ways the change of length would be simpler to use, but owing 
to the minuteness of the change of length it is probably better 
io use the change in electrical resistance. To obtain the same 
magnitude of effect mechanically, a wire would require to 
double in length when raised to a temperature of 400 deg. F. 
or 500 deg. F. However, as the principle of the instrument 
about to be described may be more easily grasped by some 
mechanically, the following crude mechanical model (fig. 1) 
is put forward. 


1.—DrAaGramM or PRINCIPLE. 


‘our thin wires a, b, c, and d, each of the same length, 
are arranged as shown, and a constant electric current is 
maintained flowing through the two paths in parallel ab and 
ed, entering at x and leaving at y; b and c are enclosed in, 
but not touching, two thin-walled ‘metal tubes which shield 
these two wires from the cooling effect of the moving air. 
‘the other two wires a and d are fully exposed to the air. 
!f the material of the wires is such (say, for example, iron) 
that an appreciable change of length takes place with change 
of temperature, then the greater the velocity of the wind 
blowing upon the apparatus, the shorter the wires a and d 
will become, whilst wires b and ¢ remain practically unaltered 
in temperature, and consequently in length also. A pointer, 
made of insulating material, connecting the junction of a 
and b with the junction of c and d will move over to the right 
as the velocity of the wind increases. 

Such apparatus as this of necessity gives, for low velocities, 
a more open scale than for higher velocities. Consider, for 
instance, the case of a wire for which the temperature eleva- 
tion above the atmospheric temperature is reduced to half 
by a wind velocity of three miles per hour, then any further 
increase of velocity, no matter how great, can do no more 
than reduce the temperature to that of the atmosphere. 
Such an instrument would, therefore, have the three miles 
per hour mark half-way across the scale, whilst a hundred 
miles per hour or more would only double the reading. This 
shows that the apparatus in this form is mainly suited to the 
measurement of low velocities, say, up to 10 miles per hour 
or perhaps 20 miles per hour. 

We now turn from the method of using the change of length 
with temperature, to that of utilising the change of resistance 
with temperature, and then the only alteration which we 
have to make is that of replacing the insulating pointer con- 
necting the junction of a and 6 to that of c and d with a 
sensitive voltmeter or galvanometer. This arrangement then 
constitutes the well-known Wheatstone bridge. In both the 
mechanical and the electrical models it is obviously essential 
that the current througli (or the voltage applied to) the bridge 
be maintained constant, as variations in these quantities 
seriously affect the indic sations of the pointer in the mechanical 
model, and the voltmeter in the electric val arrangement. 

In the present paper attention is confined to the 
development of a practical form of portable anemometer 
for use in coal mines. A consideration of the materials avail- 
able suggests the use of platinum, nickel, or tungsten. Plati- 
num, though in many respects suitable, is hardly robust 
enough to stand the kind of treatment it is likely to receive. 


Nickel is good if extreme care is taken in its selection. Simi- 
larly, excellent results have been obtained with tungsten. 
There are many points which call for considerable experience, 
in the choice and the handling of these wires, in the soldering 
and the adjustment of tension, and in other matters, including 
the elimination of errors due to thermoelectricity. In the 
apparatus about to be described a very special nickel wire 
has been used having an electrical resistivity temperature 
coeflicient of 0.474 per cent. per deg. C. reckoned on 20 deg. ¢ 
The whole apparatus is entirely contained in a box measur- 
ing 10 in. by 6§ in. by 7 im. deep and weighs 13} lb. com- 
plete. It is illustrated in the accompanying figure 2. 


Fig. 2.—PortTABLe DIReCT-READING ANEMOMETER. 


The pair of exposed sensitive heated wires, the enclosing tubes 
for the other pair of wires, and the thermometer which 
together form the anemometer head (shown diagrammatically 
in section in fig. 3) are carried by the ebonite handle, and 
are shown on the right in front. The protecting cage (which 
has been removed only for the purpose of showing the details) 
will be seen at the back. The recess in the box underneath 
the indicating instrument holds the anemometer head and 
the connecting length of flexible when the instrument is not 
in use. The two-volt accumulator will be seen on the left, 
and behind it the switch for connecting the battery by a 
turn of the key. In the centre the indicating instrument is 
seen with its pointer deflected half-way across the scale, 
which is illuminated, if need be, by means of a small shielded 
electric lamp carrie din an overhanging holder. There are 
two switch handles on the right, the one in front being a 
rheostat handle for adjusting the voltage applied to the bridge 
to the correct value for the particular air temperature, this 
adjustment being made when using the indicating instru- 
ment as a sensitive voltmeter, the switch handle at the back 
being placed on the right-hand stud marked “ standardise.”’ 


Direction 


of Air Flow ” 


Fic. 3.—Srection Anemometer Heap. 


After this adjustment, which takes only a few seconds, has 
been made, the switch handle is thrown over to the left-hand 
stud marked “‘ anemometer,’’ when the pointer of the measur- 
ing instrument swings to a reading giving the velocity of the 
air passing the anemometer head in miles per hour. There 
is a simple but effective device which only allows of the box 
being closed if the needle of the indicator has been clamped, 
and, should the battery by accident be left on, it is auto 
matically switched off by the action of closing the box. 

To obtain the best results, the anemometer head should be 
held.at arm's length with one of the two little brass screws 
at the top of the ebonite handle facing in the direction of 
the wind, and the checking of the standardisation at the 
right temperature should naturally be looked to at intervals. 

As the instrument has such an open scale near its zero, 
it is very exceptional to find it indicating zero velocity, as 
it easily gives an indication for a velocity of one-twentieth 
of a mile per hour, and probably even a fifth of this would 
give a measurable indication. In its present form, however, 
its best range is from 4 mile per hour up to, say, 5 miles 
per hour. Movements of air, which it is quite impossible for 
one to feel are indicated by it. The calibration curve of one 
of these instruments is given in fig. 4. 

As the indication of this class of instrument is dependent 
on mass flow, and, therefore, on the temperature of the air 
stream, an error comes in if the temperature alters, but for 
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practical purposes this can be automatically compensated 
for by an adjustment of the voltage on the bridge. Hence, 
there are certain temperature index marks on the seale, which 
show the proper position for the indicator for these tempera- 
tures of the air stream when standardising. (The maximum 
temperature reached in practically all English mines is not 
more than 85 deg. Fahr., though in exceptional cases it may 
reach 95 deg. Fahr.) It is important that the standardising 
adjustment should be done with care, as the indications are 
dependent on the cube (or more nearly 2.8th power) of the 
voltage applied to the bridge. ‘The effect of water-vapour in 
the air on the indications of such instruments might be 
expected to be very considerable, but the experiments of 
Kennelly, and later, those of J. 8. G. Thomas, have conclu- 
sively shown that such effect is negligible. Thomas has 
shown that saturating air with water-vapour does not affect 
the indications by 1 per cent. 
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hia. 4.—Canipration Curve. 


The present apparatus has the following points of note :— 

1. It is portable and contained in one box. 

It gives a reading directly in miles per hour, and the 
Vi cae can be followed. 

3. The precision attainable with ordinary use is higher than 
ae existing apparatus. 

It is a simple matter to check approximately the indica- 
tiene of the instrument. 

The author is indebted to the Cambridge and Paul Instru- 
ment Co., Ltd., for many minor points in the design of the 
portable instrument which materially contribute towards 
rendering it a practical portable instrument. He desires 
especially to thank Sir Horace Darwin and Mr. R. S. Whipple 
for their share in the work, and Dr. Thornton for useful in- 
formation in connection with its application to work in mines. 


Third Report of Commitiee Appointed for the Investigation 
of Fuel Economy, &c. 
(Abstract.) 
Section B.—Chemistry. 


The Committee, constituted as follows: Prof, W. A. Bone 
(Chairman), Mr. El. a Yates (Vice-Chairman), Mr. Robert 
Mond (Secretary), Mr. A. Hl. Barker, Prof. P. P. Bedson, Dr. 
W. S. Boulton, Mr. E. Bury, Prof. W. E. Dalby, Mr. E. V. 
Evans, Dr, W. Galloway, Sir Robert Hadfield, Bart., Dr. H. 8. 
Hele-Shaw, Mr. D. H. Helps, Dr. G. Hickling, Mr. D. VY. 
Hollingworth, Mr. A. Ilutchinson, Principal G. Knox, Prof. 
ad Louis, Mr. Hl. M. Morgans, Mr. W. Hl. Patehell, Mr. 

T. Smith, Dr. J. E. Stead, Mr. C. E. Stromeyer, Mr. G. 
iake Walker, Sir Joseph ioe: M.P., Prof. W. W. Watts, 
Mr. W. B. Woodhouse, and Mr. Il. Wordingham, has held 
ultogether six meetings since its Noda rte: last year, and 
is investigating (inter alia) the following matters :— 

(a) The present official methods of arriving at coal mining 
statistics (e.g., output of coal, &e.) in this and other coal 
producing countries. 

(b) The effect of the war upon the British coal export trade. 

(c) The chemical constitution of coal. 

(d) The low temperature carbonisation of coal. 

(e} The thermal efficiencies at present attainable (i) in the 
carbonisation and gasification of coal by various systems, (ii) 
in domestic fires and heating appliances, (iii) in metallurgical 
and other furnaces, (iv) in steam raising and power produc- 
tion, and (v) with regard to the generation of electricity in 
public stations. 

(f) Sources of supply of liquid fuels. 


Although the Committee has made satisfactory progress with 
its inquiries in certain directions during the past year, both 
time and opportunity bave been wanting for completing them. 
The present Report, therefore, is of an interim nature, but the 
Committee hopes to report more fully on the above matters to 
the Edinburgh meeting of the Association next year. 

According to information kindly furnished to the Committee 
by the Statistical Department of the Board of Trade, the total 
output of coal in the United Kingdom during the year 1919 has 
been provisionally estimated at 229 ,668,000 tons, and the tota! 
output per person employed (below and above ground) in the 
mines at 197.5 tons. 

Owing to abnormal circumstances during the period of coal! 
control, it is difficult to give strictly comparable figures for 
the average pithead prices of coal in the years immediately pre- 
ceding and following (respectively) the war. According to 
official estimates supplied by the Statistical Department of the 
Board of Trade, the pithead prices per ton of coal raised in 
1918, and in July 1919, sy were approximately as 
follows :—Average for 1913, 10s. 1jd.; on July 16th, 1919, 
Yhs. Old. 

In the report recently made to the Prime Minister by Messrs. 
Alfred ‘Tongue & Co., chartered accountants, of Manchester 
and Glasgow (Cmd, 555), it was estimated that the average 
cost per ton of coal raised in British mines during the year 
ending March 3ist, 1920, was 27s. 34d. It would thus appear 
that the pithead cost of coal has been nearly trebled as the 
result of the war. 

During the year considerable progress has been made with 
the researches on the chemistry of coal under the direction of 
Prof. Bone at the Fuel Laboratories at the Imperial College of 
Science and Technology, further details of which will be pub 
lished shortly. 

Appendix I (Memorandum upon Coal Mining Statistics), 
touches upon the methods in vogue in different countries 
of computing coal production. The varying systems em 
ploved in this country make it impossible to differentiate 
Me finitely between the coal mined (including dirt, &c.) and the 
actual weight sold. Appendix IT consists of two tables. The 
first (A) shows the number of tons of coal exported from the 
United Kingdom yearly from 1913 to 1919 inclusive. The 
figures show that the total tonnage exported dropped from 
73,400,118 in 1913 to 35,249,568 last year. The second table 
(x) shows the various districts of the United Kingdom and 
the amount of coal exported yearly from 1918 to 1919 inclusive. 

Appendix IIL is a memorandum upon the Skinningrove pro- 
cess for the production of alcohol from coke-oven gas. It 
gives a brief outline of the process devised by Messrs. Bury 
& Ollander for the removal of ethylene from debenzolised coke 
oven gas and its conversion into ethyl alcohol, an account of 
which appeared in the Extecrrica, Review for August 138th, 
1920. 


DISCUSSION. 

Prof. W. A. Bone, in introducing the report, referred to the 
establishment of the Committee in 1905 at the Newcastle meet- 
ing and the work done during the past year, as outlined in the 
report. Although we were approaching a coal crisis which 
might have very far-reaching effects, the Committee was not 
concerned with what might be called the political aspect of the 
situation, although the figures which had been collected in the 
report wouid have a bearing upon the question now in dispute. 
Having outlined the contents of the report, he said that it 
was hoped at the Edinburgh meeting next year to present a 
fuller report upon all the matters touched upon in the present 
report, especially with regard to the methods of arriving at the 
data concerning coal outputs, &e. 

An important matter which the Committee had been con- 
cerned with during the year was the question of the future 
standards of gas supplies in this country. During the war the 
question was raised whether the gas undertakings should 
not be allowed greater liberty than they had had in the 
past in deciding the quality of gas which they might distri 
bute. In the early ‘eighties, the practice of generating water 
gas by the action of steam upon the resultant coke after car 
honisation of the coal began to come in, and since the ‘eighties 
some of the gas undertakings had been in the habit of mixing 
a certain proportion of water gas with the straight coal gas. 
‘They were limited in the proportion by two considerations, 1 
first by the fact that in the old — there was an illuminating 
power standard, and, secondly, by various economical factors. 
It was now claimed by the industry that gas could be 
cheapened if they were allowed to go in for complete gasifica 
tion of the coal, they would start by carbonising part of 
the coal and ~ deg convert the coke, or a very large propor- 
tion of it, into water gas, mixing the two gas supplies and dis- 
tributing a mixed water and coal gas. 

The gas industry, however, was claiming to be free and 
above all restrictions, and on that point the B.A. Committee 
could not agree. 

Mr. Cosmo Jones said he was in agreement with Prof. Bone 
on the question of the chemical composition of gas. In fur- 
naces, for instance, it was of the utmost importance that cer- 
tain chemical limits should be followed. It might be that when 
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burning gas in mantles another composition might be per- 
uutted. Certainly a limitation was desirable in the case of 
vas used for industrial purposes. Great success had been 
claimed in America with colloidal fuel, and it was particularly 
i:uportant to the anthracite area of South Wales, where large 
quantities of fine anthracite coal had accumulated, which was 
very high in fixed carbon. These accumulations were near the 
spot where the Anglo Persian Oil Co. was erecting its huge 
refineries, and it seemed a place where the study of colloidal 
fuel might be taken up. 

Mr. A. J. CarTeR emphasised the necessity for keeping a 
coutrol on the gas undertakings with regard to impurities. 

Dr. EDGAR STANSFIELD said that, coming from Canada, he was 
e\tremely interested in hearing the account of the work of the 
British Association Fuel Economy Committee. In Canada they 
were working on similar lines and similar problems, although 
on a very small scale. The problems there were as big as they 

re in Great Britain, but unfortunately there were very few 

rkers to take them up. The Canadian Government was 

iling with the problem of fuel economy, and in conjunction 

ih the provincial Governments was tackling the question of 
ti utilisation of lignites. A big plant was being erected in 
Southern Saskatchewan for the low temperature carbonisation 
wid briquetting of lignites, whilst a Peat Committee was work- 
ins on a big scale. With regard to colloidal fuel, he had had 
tie pleasure of meeting the inventor who had done a lot of 

rk on the suspension of carbonised lignite in oil, and had 
tound it quite an easy thing to do. The possibilities of the 
process Were very great, 

Mr. S. R. ILLinawortu said that when the Committee was 
dealing with the question of export trade, he hoped it would 
use every endeavour to Cassify coals into particular species, as 
fur as possible. 

Sir Ropert Ropertson said he was greatly interested in the 
work being done with regard to the production of alcohol at 
the Skinningrove Ironworks. He could only hope that the 
quantity of alcohol hoped for from these works, which was 
about one-tenth of the total used in this country at the present 
time, would materialise. 

Dr. LANDER said that although he was an official of the Fuel 
Research Board, he wished to make it clear that he was speak- 
ing in his personal and private capacity. The consumers were 
represented at the conference by chemists and technical people 
from the large steel works, railway companies, &c., and also 
from the Consumers’ Association, which had been a very active 
body and assisted greatly during the war in bringing this 
matter to a head. 

Prof. Bone briefly answered the questions raised. 


Steam Action in Simple Nozzles. 
By Pror. A. L. Metiansy, D.Se., and Mr. W. Kerr, A.R.T.C. 
(Abstract.) 
Section G.—Engineering. 


Turk paper gives an exposition of a simple method of dealing 
with variants in ** straight ’’ nozzle expansion. The problem 
of the expansion of a fluid through a nozzle is one of out- 
standing practical importance and of great theoretical interest. 
Consideration of the main difficulties in nozzle flow can only 
be achieved by a study of the internal jet conditions which 
result from the varying boundary and fluid conditions imposed. 
In taking a general view of the extensive experimental work 
ou this subject the observer is struck by the restriction of 
method in the more comprehensive researches to one, or a 
combination of two, out of three main methods. These 
methods are: Determination of flow, of reaction and of im- 
pact. In addition some experiments have been made by the 
search tube ’’ method, in which the pressure fall along the 
jet is observed. These are, however, of minor extent, and 
uve only resulted in more or less confusing curves of pressure 
variution. Of flow measurements little more can be said than 
that they determine the flow in the individual cases examined. 
Reaction determinations would seem to be of distinct value 
in arriving at total efticiencies of expansion. The method, 
lowWwever, provides ** overall information only, and fails en- 
lively to give any indication of internal effects. It might be 
imagined that comprehensive research of this type could deter- 
nine the influence ef, say, entry curve on the expansion, by 
dealing with nozzles having this as a variable factor of form. 
but this is not so, since change of entry could, and may, alter 
the conditions of flow in the following parts, and the result, 
is obtained, would only show the balance of change. Again, 
the reaction effects are usually based on the expansion ratio 
! exhaust and supply pressures, but it is by no means certain 
‘hat the range of the actual nozzle operations, on which the 
reaction depends, is in exact agreement therewith. It would 
vem necessary to accompany this determination with a 
‘ueasurement of the exact action range of the nozzle itself. 
rhe measurement of impact effect is probably of use for 
‘rect application to turbine work, but as a method of pure 
research on nozzles it is hardly satisfactory. Like the reaction 
tuethod it is of the “* overall” type, but it has the additional 
lemerit that it includes in its consideration any occurrence 
‘eyond the nozzle mouth, since the impact plate cannot be 
wade coincident with the outlet. 


Both reaction and impact processes are methods of search 
for the jet energy. 

All things considered the impact method seems less sound 
than the reaction as an examination of the expansion etliciency 
ol the nozzle itself. Detailed observation of the action in the 
free space would be necessary to relate the two diflerent results 
and since this may be affected by various accidental factors it 
is unlikely that the relationship would be finite and general. 

‘The * search tube ’’ method is entirely one of internal ex- 
amination, but it only serves to determine one of the factors 
involved, and is theretore, of itself, insufficient. But it would 
seem necessary to believe that some such process should be 
an essential part of a nozzle research scheme. ‘lhis pressure 
measurement is the simplest of the “ internal’’ methods. 
‘Lemperature observations are troublesome to obtain, and are 
perhaps less valuable, while velocity or density determinations 
present many difficulties. 

It has seemed desirable to discover how much information 
could be extracted from experiments combining the simplest 
of the internal ’’ methods with the simplest of the over- 
all’’ methods, i.e., pressure-flow experiments. No doubt 
further combination with the reaction method would be still 
more valuable, but this would lead to complications rather 
undesirable at first, and, indeed, such developments could 
afford to await the demonstration of their necessity. 

The present paper outlines the method of analysis and 
discusses general points arising therefrom. 

the point universally recognised in nozzle action is the 
existence of a critical pressure, imposing a definite throat con 
dition and minimum cross section for maximum flow. ‘The 
ratio of this pressure to the pressure of supply is readiy 
evolved from the equations of perfect expansion, being .546 
for superheated (or supersaturated) steam and, approximately, 
.58 for wet steam. Of course, the actual expansion is imper- 
fect, but this is not customarily supposed to affect the throat 
condition to any appreciable degree. 

Now it has to be realised that the flow of a gas into and 
through a nozzle is liable to adventitious influences arising 
anywhere in the jet length. Thus, too fine an entry, too quick 
a curve, too large a throat, a wire edge, inconvenient path of 
approach, errors in the divergence and faults on the boundary 
surfaces would all have their due effects at the points where 
they occur; and these effects would have their influence on the 
actual flow, on the jet form and on the expansion law. 

A constant efficiency is an unlikely condition in nozzle ex 
pansion, since the potential value of a fault in nozzle form, 
urea or finish is manifestly dependent on its position. The 
conclusion is, therefore, reached that in order to study possible 
variations in the internal conditions of a jet, any kind of 
expansion must be envisaged, and a special form relegated to 
its proper place as merely one type, and not as a permissible 
approximation to all types. Consequently it is desirable to 
develop a simple method capable of embracing widely different 
expansion types. 

A series of equations is given in the original paper from 
which to obtain the desired method of calculating expansion 
for various types of nozzles, and conditions to be observed in 
the study of particular forms are laid down. 


Decimal Coinage. 
Section F.—Kconomics. 


On Tuesday, August 244th, Mr. Harry Allcock, M.1.E.E., 
read a criticism of the Majority Report of the Royal 
Commission on Decimal Coinage. He attributed the failure 
of the Commission to solve the problem to differences 
between the advocates of reform rather than to any opposition 
to the principle. Two Bills were before the Commission, one 
proposing to decimalise the pound sterling, and the other to 
create a new unit of 100 halfpence; at least 15 of the 20 com- 
missioners clearly preferred to decimalise the pound, but 
they could not all see their way to support the former Bill 
owing to its effect on the present penny—the same difficulty 
that has blocked the way for a century. The penny, however, 
requires alteration quite apart from the decimal question ; its 
value is now too low, and the next stage, I4d., besides in- 
volving the use of two coins and compelling the Government 
to mint last year over three times the normal quantity of 
copper coins, is an unnecessarily high value. ‘The penny is 
merely a token, representing 1/240 of a pound, and the 
Government could declare that in future it should represent 
1/200 of a pound, thus relieving the shortage of coppers, 
hastening the reduction of prices (from 14d. to the new 
penny worth 1.2d.), and removing the only obstacle to the 
decimalisation of the pound. This alteration would raise the 
value of all copper coins in circulation by 20 per cent., but the 
values of the existing notes and silver coins relative to the 
pound would remain unchanged, and the shilling would repre- 
sent 1) new pence. By subsequently reducing the value of the 
farthing by 4 per cent. to represent 1 mil, the decimalisation 
of the £ would be completed. The halfpenny would become 
23 mils, and a nickel coin of 2 new pence=10 mils would be 
issued, the present 3d. piece being withdrawn. 

Every country in the world outside the British Empire, and 
some within it, have decimalised their coinage, and it is high 
time that we shared in the advantages of the decimal system. 
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ELECTRICITY IN THE GERMAN 


ARMY. 


By Major T. RICH, 


0. B.E. 


(Continued from p. 300.) 


Low Pressure Outdoor Circuits.—Stranded bare iron, usually 
50 sq. mm. (about 19/15), was largely used for low-pressure 
village distribution. A certain amount of 100 sq. mm. wire has 
been found. In most places where lighting previously existed, 
the copper was taken down and replaced by stranded iron. 
Owing to the reduction in power load in towns and villages, 
the load on pre-war distributing mains was often much lower 
than in peace time, and workshops were generally arranged 
with special transformers to avoid the use of long low-pressure 
mnains. 

A number of towns, for instance, Solre-le-Chateau, near 
Maubeuge, which previously had gas only, were supplied with 
electric light, and in newer installations, for instance in West 


PARUSSELS 


lia. 1.—Power Lines at 45,000 vouts In THE OccurinD Zonr. 


Belgium, where 220/380 volts was used, low-pressure mains 
over 1 km. long have been found. Transformers have at 
times been placed on the road between two villages. 

Large telegraph insulators on coach-screw swan-neck stalks 
were the rule, screwed to rough unbarked poles or cemented 
into the walls of houses. Small porcelain inlet tubes were 
used to take the wires into the houses, connection being made 
usually through aerial fuses. 
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High-pressure Lines and Insulators.—In a number of cases 
the copper in existing high-pressure aerial mains was taken 
down and replaced by aluminium or iron. The newer 45,000- 
volt trunk mains were mostly arranged with 120-sq. mm. 
aluminium. Some of the 15,000, 10,000, and 5,000-volt trunk 
mains were of aluminium. Most of the branch mains were 
arranged with 10, 25, 35, or 50-square millimetre 7 or 19-strand 


galvanised iron. A small quantity of badly galvanised cable 
has been found at depots, but the bulk of the mains examined, 
which have been in place for three to five years, show very 
little sign of corrosion. 

The poles used for 45,000-volt lines were usually 10-m. 
(33 ft.) and 11-m. (36 ft.) long, about 18 to 22 cm. (7 to 8 in.) 
diameter at the top, and 22 to 30 cm. (8 to 12 in.) at the butt, 
These poles were barked, and usually tarred at the buit 
before being placed in position. A large proportion of them 
came from Germany by rail. A special circular letter has 
been found forbidding the use of these large poles for 15,00- 
volt circuits or other work. With aluminium wire the span 
of these 45,000-volt lines varied up to nearly 70 metres. The, 
were strung comparatively tightly, with anchor posts about 
every two kilometres. Although no earth wire was used. 
very little disturbance from lightning was experienced in the 
northern area on these lines. Figs. 2 and 3 show the genera! 
construction. The design of channel cross arms used was 
developed in Germany shortly before the war began. 

A certain number of 30,000-volt insulators were found, pre- 
sumably intended for work in the southern area. 

Practically all the new branch circuits at 15,000 volts and 
under were arranged with coach-screw, swan-neck stalks, 
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Fic. 3.—Ancuor Post ror 45,000-voit Lane. 


and in most cases unbarked forest timber was used for poles 
(fig. 6). The spans were from 35 to 50 metres. The conductor 
was usually placed on the inner side of the insulator, not in 
the top groove, so that if the binding wire gave way it woul: 
fall into the swan-neck. Trees when in a convenient position 
were frequently used to support insulators up to 15,000 volts 
(fig. 7). Ordinary line insulators on swan-neck stalks were 
used as terminals; shackle insulators were never used. Pole 
roofs were not used, although the tops of poles were some 
times tarred. Insulators both high and low-pressure were 
arranged with an internal thread. The stalks were made o! 
square bar reduced to circular section inside the insulator, 
with several diagonal cuts opposite the insulator threads 
The insulators were usually fixed on to the stalk by screwin: 
on to a circular cap of corrugated -bitumenised paper; this 
made a very solid fixture. The imsulators were white an 
green; those above 6,000 volts were usually made in tw: 
pieces, separately tested and then cemented. Although there 
was not the same shortage of zinc in Germany as there wa 
in the United Kingdom, practically all the high-pressure. 
low-pressure, and telegraph insulators had painted unga! 
vanised stalks. 

Use of Iron Wire.—The experience of the Germans couple! 
with that of the French Army and California power com 
panies tends to show that the use of iron wire for higl 
pressure circuits does not involve the inconveniences tha 
would appear at first sight. 

When one or two villages have to be supplied at 11,000 o: 
15,000 volts, it is impossible on branches of average length an‘! 
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capacity to cut down the section of a copper wire to that 
necessary for economic reasons, owing to the lack of mechani- 
eal strength. For example, the current per conductor to give 
‘4) kilovolt-amperes at 15,000 volts is 1.2 amperes, and for a 
iranch 8 km. long a copper wire of 22 or 23 S.W.G. would 
be of ample capacity. Such a line would hardly stand a 


amount of 3,000-volt and 5,000-volt cable was laid in forward 
areas. Large quantities of cable were taken up in France and 
Belgium and sent to Germany. As a general rule, where 
duplicate cables were originally in place one was taken away. 
It is generally assumed that a high-pressure cable cannot be 
used again with safety after it has been taken up, but ex- 


Fic. 4.—Strock or POLES AND CROSS-ARMS AT JEUMONT FOR 


GERMAN Minitary 45,000-vo_T LIne, 


heavy storm of rain. A single or stranded iron wire would 
meet a case of this kind. 

It has been found that provided the wire is stranded to 
reduce eddy-current losses, and the current per strand is 
reduced to not more than about 1 ampere, the heating losses 
ind voltage drop in the conductor will not materially exceed 
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those to be expected with a copper conductor of the same 
ohmic resistance. 

Telegraph, Telephone, and Road Crossings.—These were in 
most cases arranged by placing the poles close together and 
supporting a net of galvanised iron wire on an angle-iron 
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frame, fig. 8. In some instanves an inverted net was placed 
over the wires to be protected, fig. 9. Road crossings were 
sometimes arranged by doubling the wires and insulators or 
doubling the insulators. 

Cables.—Comparatively little high-pressure underground 
cable was laid in the sector between Laon, Spa, Antwerp, and 
Knocke. Indirect information has been received that a certain 
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Fig. 5.—German 45,000-vott Line anp ANCHOR POLE; 
StranpED ALUMINIUM, Lune 120 sQ. MM. 


perience in Germany with armoured cables which have been 
laid directly in the earth tends to show that the fear is largely 
groundless. Notes in the American technical Press tend to 
confirm this. 

Power Stations.—As far as information goes, opposite .the 
British sector no power stations of any size were put up by 
the Germans. Auxiliary 3-phase power stations were put up 
opposite the French sector near Anor and Mont d’Origny, 
and a power station in Alsace was enlarged. Every effort was 
made to interconnect existing public power and private min- 
ing stations. 

An auxiliary steam power station of 125 K.v.A. on a railway 
truck was stationed at Erquelines, near Maubeuge. ‘This 
station contained a 3,000-volt generator, belt-driven by a 
steam locomobile engine fitted with forced draught and a jet 
condenser for use when canal water was available. A step-up 
transformer ‘to a 15,000-volt switchboard, automatic oil 
switches, and three sets of outlet insulators made it possible 
to supply three 15,000-volt circuits. The lay-out of a portable 
station of this voltage inside the Continental rolling gauge 
is a matter of some ingenuity. Several smaller power stations 
on railway wagons were found. One of 34 kw., 220 volts, 3- 
phase, with a locomobile steam engine, was arranged to drive 
by means of a direct-coupled motor a multi-blade reciprocat- 
ing log saw on a second truck. With the aid of this plant 
the power station could be taken on the rails into a forest, 
and logs passed through the saw-mill truck and placed direct 
on flat trucks for dispatch. This plant was arranged in the 
State railway workshop in Berlin in 1914. 

Transformers and Sub-stations.—At the beginning of the 
war most of the transformers used were those requisitioned 
in France and Belgium, but apparently in 1915 a certain num- 
ber of 3-phase transformers with special windings were sent 
to the northern section of the Western Front. These were 
arranged with the high-pressure windings in two sections 
per phase, which could be placed in series or parallel (fig. 10). 
When the two windings were placed in parallel and the phases 


—= High Voltage Line 


Fig. 9.—MetHop or 
OVERHEAD LINE. 


connected in mesh, the transformer could be used on 5,000 
volts: when in mesh with windings in series, on 10,000 volts; 
and with the aid of a tapping with series windings and a star 
connection, the transformer could be connected to 15,000-volt 
mains. 

The windings were connected by means of a 3-way con- 
troller, with the fingers mounted on a hard-wood frame, the 
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whole being immersed in oil in the transformer tank, and 
operated by means of a key-handle from outside. These 
transformers must have been very useful in the area between 
Valenciennes, Douai, and Lens, where 5,000, 10,000, and 
15,000-volt mains are to be found close together. 

A certain number of interconnecting transformers were 
received from Germany to enable interchange of power from 
different circuits; for instance, at Flines les Raches a trans- 
former of 1,000 Kw., 15,000 to 5,000 volts, was installed, and 
somewhat similar transformer ‘stations | were arranged at 
Bruges Steel Works, Henin Liétard and elsewhere. A number 
of 2 and 3-K.v.a., 15,000-volt, single-phase transformers and 


the ampere capacity per conductor to a minimum with iron 
wires, the wisdom of this choice of voltage can be seen. The 
Germans in 1918 began to use single-phase transformers off 
3-phase circuits to supply small villages and depots with light. 
The same system had been also adopted successfully by the 
R.E. at Havre and by the French in the Vosges. The low-pres- 
sure windings of practically all transformers used to supply 
low-pressure lighting and power systems direct were star- 
connected, with, in most stations examined, the neutral point 
earthed direct. 

The low-pressure windings of a large number of German- 
made trans ormers were arranged in star-zig-zag. This wind- 
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‘TRANSFORMER. 


a number of 3 and 5-k.v.A., 3-phase, 15,000-volt ones have been 
found. These sizes have up to recently been considered very 
small in capacity for the voltage used. Experience during 
the war has tended to show that as far as the size, equip- 
ment, and capital cost of power lines and sub-stations are 
concerned a 15,000-volt line differs very little from one at 
3,300 or 6,000 volts. Above about 15,000 volts the cost and 
operating diffic ‘ulties increase rapidly. 

‘hen it is remembered that the capacity of a line with. 
equal losses is as the square of the voltage, for.instance a 
15,000-volt line has 25 times the capacity of one at 3,000 volts, 
and taking into consideration the necessity for cutting down 


WINDING OF 3-PHASE TRANSFORMER. 


ing, fig. 11, has been used considerably on the Continent, 
but is hardly known in the United Kingdom and America ; 
in comparison with the normal mesh connection, it gives the 
advantage of the larger conductor and reduced voltage to 
earth, without the same danger due to disturbances and vari 
able voltage ratios which are sometimes found with plain star 
star connections. 

These advantages are accentuated with small transformers, 
and those likely to be.connected to a power line through fuses 
alone, without the use of an automatic oil switch, which would 
cut out all the phases in case of a fault on one phaee. 

(To be continued.) 


A THEORY OF METALLIC ARC WELDING. 


In the summer of 1918 the Welding Committee of the United 
States Emergency Fleet Corporation initiated an investiga- 
tion of metallic are welding in which special attention was 
to be given to the determination of the cause and nature 
of the transmission of metal from an electrode to a plate. 
\ research of this character was conducted in the laboratories 
of the Massachusetts Institute of Technology, and the results 
obtained were set out in a paper presented to the American 
Welding Society. The following information relative to the 
experiments, which were conducted with the aid of photo- 
xraphic records of successive phases of the welding arc by 
means of a high-speed motion picture camera, instantaneous 
photographs obtained with a short-exposure focal-plane 
shutter, and magnified views on ground glass, is abstracted 
from the Electrical World. 

No satisfactory explanation had, up to the time of the 


Fic. 1.—Errect or Arc LENGTH uron Size or ELECTRODE GLOBULE (MAGNIFIED). 


investigation, been given for the transmission of metal from 
an electrode to the plate. Calculation of the magnitude of 
any electrical forces that may exist during the process of 
welding indicates that they are negligible, and may, therefore, 
be eliminated as possible causes of the action. This view 
is further substantiated by the fact that satisfactory welding 
may be performed with A.c. or with current flowing in either 
direction. 

Since the melting points and other thermal constants of 
the elements and their compounds found in steel electrodes 
vary widely and their chemical affinities are quite different, 


it is to be expected that the constituents of an electrode sub- 
jected to a high temperature will change from solid to liquid 
or gaseous form successively, and not at the same instant; 
the iron constituent will melt last, with the exception of 
carbon, Which combines rapidly with oxygen to form carbon 
monoxide. In metallic arc welding the temperature changes 
which take place differ to a marked degree from the changes 
incident to the usual methods of heating metals in that a 
small mass of the electrode is subjected to a high tem 
perature for a very short interval of time. The distinctive 
thermal feature is then the sudden rise and fall of tempera 
ture in the metal transmitted to the plate. Under the cir- 
cumstances the melting of the iron is delayed by the heat 
absorbed by the other constituents of the electrode and this 
fact, together with the limited time of application of high 
temperature, disproves the possibility that the iron is com- 
pletely vaporised in the welding process. 
_ While changes in volume, following tem 
1 perature increase, may take place among 
the constituents of the electrode during 
welding, the greatest possibility for such 
expansion muy be found in the formation 
of carbon monoxide. It is, therefore, to be 
expected that a globule will be formed by 
such expansion on the end of the electrode. 
Typical electrode globules developed in this 
manner by various lengths of arc during the 
welding process are shown in fig. 1. At the 
right, globule developed with a very short 
arc; in the middle, with a moderate length 
of arc; and at the left, with a véry long arc; 
3/16-in. electrodes were used, and the cur- 
rent in each case was 100 amps. Each 
globule contains a cavity which may be seen 
clearly during welding on the ground glass 
of a camera, and is also present in the cold 
contracted globules shown in the figure. In 
the smaller globules the cavities are usually 
open and resemble small drill holes, while 
in the larger globules they are usually closed and surrounded 
by a thin skin of metal. 

An electrode globule maintained in continuous contact with 
the plate to prevent the formation of.a glaring arc and heated 
by a heavy current, may be seen under magnification on 
ground glass to expand and blow out mmute particles at high 
velocity from the thinnest side walls, a contraction of the 
globule occurring after each expulsion of particles; the latter 
appear to originate in the inner electrode surface of the 
globule. If the globule is suddenly detached and the are 
interrupted at the same instant in ordinary long-arc welding, 
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the inner electrode surface of the globule presents the ap- 
pearance shown in fig. 2. The pitted surface suggests wrregu- 
lar fusion, due to different temperatures of fusion, vaporisa- 
tion, and chemical combination of the ingredients ‘under the 
influence of rapid changes in temperature. 

Owing to the complex structure of the electrode, it is not 
asy to determine the exact nature of the vapour content 
of the globule. That the vapour consists, partly at least, of 
arbon monoxide gas, is suggested by the fact that globules 
» not form in general when the end of the electrode is 
eated in a deoxidising atmosphere; it is also impossible to 
eld in a reducing atmosphere with an electrode containing 
o earbon. In welding under water, bubbles of gas rise 
-ontinuously to the surface and burn, indicating the possible 
lissociation of the water with the absorption of oxygen by 
ihe electrode, and the rejection of hydrogen to the surface of 
the water. When a globule is maintained for several minutes 
‘t high temperature in contact with a plate in air, all ex- 
pulsion of particles ceases, from which it is inferred that all 
the vapour-forming constituents of the globule have by that 
time burnt out. 

If the electrode while welding is suddenly swept across 
sn adjacent flat insulated surface, small spots of metal are 
found on the surface at regular intervals over the surface 
traversed by the hot electrode. (A magnified view of one of 
ile spots is shown in fig. 3.) The same effect was observed 
iby holding an incandescent electrode—just removed from 
ordinary welding—over the rim of a revolving iron wheel. 
it was determined in this way that the average frequency of 
projection was 50 per second. The duration of such projection 
was approximately one-fifth of a second, the projection ter- 
inating with the cooling of the electrode. 

It would appear from the observed facts that the metal 
deposited during metallic arc welding is transmitted, in part 
ut least, in the form of minute particles which are projected 
from the electrode globule by the internal expansion of some 
vapour, possibly carbon monoxide. The expelled particles 
pass through the are too rapidly to become vaporised, and 
reach the plate in a fluid state. If the expelled particles strike 
solid metal, they either ricochet along the surface—which 
explains the accumulation of iron dust in the welding room— 


the sides of the electrode globule. It should also be noted 
that since iron oxide (rust) has a higher melting point than 
steel, rust should not be removed from electrodes, and that 
rusty electrodes will usually work better than bright, clean 
ones. In many cases the outside layer of bare electrodes 
may be changed by drawing and heat treatment so that it 
has a higher melting point than the interior. The ideal 
electrode would have a high melting-point shell—tungsten, 
for exaimple—surrounding a lower melting-point interior con- 
taining sufficient vapour-forming constituents to eject metal 
constantly when heated. 

Fig. 4 shows the magnified dust which accumulates round 
the work during the process of metallic are welding, and, 
the author of the paper, Mr. Hudson, states that he has found 
that a weld made in a reducing flame is more ductile, and 
reveals less formation of nitride; in conclusion, he suggests 
certain promising subjects for further study. 


REVIEWS, 


Electric Oscillations and Electric Waves. With application 
to peers and incidental application to Telephony 
and Optics. By Grorce W. Pierce, Ph.D., Professor of 
Physics in Harvard University. 517 pp. +ix. London : 
Hill Publishing Co., Ltd. Price 30s. net. 

In this volume the author, who is well known to readers 
in this country as the writer of *‘ Principles of Wireless ‘Tele- 
graphy,”’ divides his subject into two books, Book I being 
devoted to electrical oscillations, and Book IT to electric waves. 
Hints are given as to the sequence in which the books and 
chapters should be read according as the student is interested 
in optics or in radiotelegraphy. 

In Book I, which occupies 17 chapters, Dr. Pierce discusses 
fundamental laws and equations, geometry of complex quan- 
tities, circuits having resistance, inductance and capacity, elec- 
trical resonance, free oscillations in inductively-coupled circuits, 
&e., and Book II, which consists of 9 chapters, includes 
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ON CoLD PLATE FROM INCANDESCENT GLOBULE. 


or flatten out without fusion, the most common cause of 
poor welds. If the particles strike a fluid metal, they pene- 
a the fluid and solidify with the molten surface of the 
plate. 

The best welding is obtained with the shortest arc, and 
fig. 1 shows that the size of the electrode globule increases 
with the length of the arc, the best welding being obtained 
with the smallest globule. A small globule implies greater 
voncentration of projected particles in the direction of the 
opposite fluid spot. In downward welding a large globule 
hecomes elongated by gravity, the lower part of the hollow 
“lobule becomes thickened by downward flowing metal, the 
side walls become stretched and thinned, and particles are 
projected wastefully through the side walls at right angles 
to the are. The globule as a whole frequently breaks away 
from the electrode and drops without fusion on the plate. 
Electrode ends rejected by a welder and presenting the 
appearance shown in fig. 1 constitute substantial evidence of 
ineffective long-are welding. In upward welding a large 
“lobule tends to fall to one side or the other by gravity and 
prevents the efficient projection of metal. 

Any material which serves to increase the melting point 
of the surface of an electrode must, in accordance with the 
stated theory, improve the conditions under which particles 
ure projected from the electrode globule. The cup- shaped 
surface formed at the end of such an electrode will reduce 
the amount of indirect projection of particles to a minimum, 
und the increased stability of the are will reduce the difti- 
culty of manipulation of the electrode, since the length of 
arc may be varied over a greater range without interruption. 
It would appear that most of the coatings suggested for 
electrodes perform the function of cooling the surface of the 
electrode by vaporisation, and in some instances, owing to 


the rapidity of the action, remain in a fluid condition about 


Maxwell’s equations, energy of the electromagnetic field, 
reflections of plane waves from a perfect conductor, waves in 
an imperfectly conducting medium, and theoretical investiga 
tions of the radiation characteristics of an antenna. 

At the outset, Kelvin’s equations for the discharge of a 
Leyden jar are dealt with rather fully in order that the 
student may trace the successive steps in the solution of the 
differential equations involving current and quantity, and 
these are further discussed in the appendix, where the proof 
is given that the sum of two or more solutions of a homoe- 
geneous linear differential equation is also a solution. 

In the multiplication and division of complex quantities the 
advantage of using the exponential form re” in prefer- 
ence to the more tedious algebraic multiplications is illustrated 
in a few well-chosen examples. 

In the succeeding chapters of the first book the advanced 
student of wireless telegraphy is furnished with mathematical 
investigations which are mainly concerned with ‘ coupling " 
wave lengths and periodicities. The chapter on amplitude and 
mean square current is interesting, inasmuch as the author, 
in his investigation of the value of the current in the secon- 
dary circuit of a coupled system, departs at a certain point 
from the method followed by Drude, who appears to have 
overlooked the fact that the constant in a given expression 
for the value of i,, is a function of the time, an oversight 
which has resulted in the consequent error being repeated 
in much of the literature on the subject 

The chapter (Chapter XI) in which the coupled system 
has a sinusoidal electromotive force impressed on one of its 
members is an excellent exposition of forced oscillations, not 
the least interesting part of which is the determination of 
the condition for the transfer of power to the secondary 
circuit at maximum efficiency. 

In Chapter XVII the author deals with waves on wires in 
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a steady state, and formule are established for the attenuation 
surge impedance, reflection coefficient, &c. 

Book II opens with a chapter on elec trostatics and magneto- 
statics, which the author treats vectorially. It is observed that 
a departure is made from the usual nomenclature of certain 
of the quantities usually met with in this branch of the 
subject, ¢.g., the older terms * specific inductive capacity "’ 
or “dielectric constant’’ become “ inductivity,’ and the 
charge at a point is fermed the “ intrinsic charge, ” which is 
defined, neatly, we think, as “‘ a charge whose time derivative 
within a re ‘gion gives the ordinary electric current flowing into 
the region. 

The chapters on Maxwell’s equations, the energy of fhe 
electromagnetic field, and the following chapters on wave 
equations and reflections are of interest not only to the 
electrical reader, but equally so to the student of optics. 

In his final chapter, Dr. Pierce investigates theoretically 
the radiation characteristics of an antenna, and takes the 
opportunity of correcting certain errors whic h appeared in 
the original publication in the proceedings of the American 
Academy of Arts and Sciences. Here the student in “* wire- 
less’ is furnished with a full mathematical investigation 
into everything connected with the radiation of an “ aerial.” 
No intermediate steps are left for the reader to puzzle over, 
the successive stages in the various integrations being com- 
pletely worked out. 

The volume concludes with an appendix giving the complete 
mathematical proofs of various differential equations intro- 
duced throughout the work. 

The work, on the whole, is one which the student of wireless 
telegraphy, who desires to obtain a thorough grounding in 
the principles of that subject, cannot afford to dispense with.— 
A. F. 


Selected Studies in Elementary Physics. A hand-book for 
the wireless student and amateur. By E. BLake, 
A.M.I.E.E. Pp. 176; 43 figs. London: The Wireless 
Press, Ltd. Price 5s. net. 


This littie book is intended for radiotelegraphists and others 
who may not have the time, the opportunity, or the inclina- 
tion to undertake the systematic study of physics, and who 
are consequently hindered in their study of the more advanced 
works on wireless telegraphy. 

The author certainly has a clear conception of the needs 
of the type of reader he is catering for, and has summed up 
those portions of physics which are absolutely essential to the 
wireless student in a score of carefully written chapters. He 
commences with a general survey of the subject, and after 
dealing with space and time, en to a chapter on matter, 
force, and motion. Such topics as the law of inverse squares, 
harmonic motion, and wave motion are given considerable 
attention, on account of their fundamental importance in 
radiotelegraphic theory. The sections on inertia, elasticity, 
and the elementary treatment of the electromagnetic theory 
are also written in such a way as to convey correct ideas in 
appropriately siniple language. 

The second part of the book deals largely with heat and 
chemistry, and, while less coherent than the earlier sections, 
includes many useful paragraphs, notably those on the thermo- 
chemistry of the simple cell, chemical and electro-chemical 
equivalents, and the gas laws. 

As a text book of physics for the ordinary student this book 
has little to recommend it, and its author would probably 
make no such claim for it; but for the wireless amateur and 
the wireless student for whom the practice of his craft is 
of greater moment than the theory, we can recommend Mr. 
Blake’s book as giving that minimum of theoretical physics 
without which even the expert operator may sometimes find 
himself at a disadvantage. P. H. § 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiied expressly for this journal by Messrs. Srrron- Jones, O'DELL AND 
Srernens, Chartered Patent Agents, 285, High Holborn, Lofidon, W.C. 1. 


1920, 


24,394. “ Engine starters."’ Brolt, Ltd., and W. Holt. August 23rd. 
24,425. ‘‘ Measurement of temperature of electric cables.’ 
August 23rd. 
24,433. “Lighting and starting set for motor vehicles.” 
Macaskie. August. 23rd. 
24,438. “Amplifying systems for electric currents.” 
Houston Co. (Genefal Electric Co.) and General Electric Co. 
24,443. “ Engine starting and ignition apparatus.” J. K 
(United. States, August 3rd, 1918.) 
24,444. ‘‘ Starting apparatus for aeroplane engines.”’ J. K. Delano. 
(United States, August 3rd, 1918.) 
“ High-frequency alternating-current machines.” 


Fawssett. 


British Thomson- 
August 23rd. 
Delano. August 


August 


A. Young. August 

Electrolytic apparatus."” G. O. Seward 

Fault indicator for electric 

August 24th. 
24,515. “ Flexible electric conductors."’ G. Dadd August 24th 

* Electric igniters."" O. Haake and G. Hagedorn. August 24th. 

24,52) “Electric heating device." T. D. Macfarlane and J. R. Spink. 

August 24th. 

24,546. Electric inoandescent are devices.” 

(General Electric Co.) and General Electric Co 

Electric disc harge devices.” 

Co.) and General Electric Co 


August 23rd. 
ignition systems."" KF. A. A. Ellmore. 


British Thomson-Houston Co. 
August 24th 
British Thomson-Houston Co. (General 
August 24th 
Electrically-driven air compressors.”” C. A. Vandervell and C. A. 
Vandervell & Co. August 24th. 


24.566. “ Electric switches.” H. August 24th. 
“Electric generator or motor. cE Davies. August 25th. 
Electric motors and generators. ‘A. M. Young. August 
“ Electrically-driven motor wheels for automobiles, &c."’ 
Bishop and R. A. Chadwick. August 25th. 
24,597. ‘* Miners’ electric lamps.” E. A. Hailwood. August 25th. 
24,607. “ Electric generator lamps.” C, J. Turner. August - 25th. 
24,632. ‘“* Electric fires.” W. H. Sturge. August 25th. 
24,651. Primary contact light." G. J. Humphries. August 25th. 
“ Insulating chain for electric transport lines.” E. L, Gely. August 
“ Electrolyte for electro-deposition of metals and metallic alloys,” 
QO. August 25th. 
24,660. “ Electric incandescent lamps." 
August 25th. 
** Sparking plugs." G. Calvert. August 25th. 
Electrically-actuated gongs, E. Magerle, 
(Austria, February 24th, 1919.) 
24,688. “ Vacuum tube circuits."" British Thomson-Houston Co. (General 
Electric Co.) and General Electric Co. August 25th. 
24,690. “ Selecting and receiving system for telegraphy and telephony.” L. 
August 25th, (France, August 25th, 1919.) 
Electrical mez asuring instruthents. Clarke and Clark's Neo- 
Electric Devices, Ltd, August 25th. 
24,692. Electric cables.” Sir W. G. 
O~. Smalley. August 25th. 
24,697. ‘‘ Containers of electric accumulator cells.” 
Tudor. August 25th. (Belgium, September 27th, 1919.) 
** Magneto-electric generators for internal combustion engines.” C, 
August 25th. 
Electric vehicles." A. C. Nobbs. August 26th. 
“Sparking plugs.”” A. Watkins. August 26th. 
“ Electric window, &c., cleaning device.” J. W. Bradley. 


General Electric Co. and J: W, 


August 25th. 


Armstrong, Whitworth & Co. and 


Soc. “de l'Accumulateur 


August 
26th. 

24,753/4/5. “ Electrical systems of automatic sub-stadtions.’ Metropolitan- 
Vickers Electrical Co. and Westinghouse Electric & em oi Co. (West- 
inghouse Electric & Manufacturing Co:). August 26th. 

24,773. ‘* Means for regulating alternating currents.” 
and Cutler-Hammer Manufacturing Co. (Cutler-Hammer 
August 26th. 

24,774. “* Means for regulating alternating-current circuits.” 
mer Manufacturing Co. and Igranic Electric Co. August 26th. 

24,775. “ Feeding and rotating means for electrodes." H. H. Thompson. 
August 26th. (United States, March 26th, 1918.) 

24,777. Electric heating.” P. M. R. Salles. 
August 27th, 1919.) 

24,789. “ Electric furnaces.” L. 
August 26th. 

24,793. Electrical heating appliances."" A. Warne. 

24,820. “ Electrically-heated cooking utensils.” B. C, 
Joseph. August 27th. ° 

24,822. “Electric theft-prevention device for motor cars.” F, W. T. 
James. August 27th. 

24,833. ‘“* Telephone, &c., call indicators."” J. E. Collyer and E. A. Peti- 
thory and Siemens Bros. & Co. August 27th. 

24,835. ‘ Electric discharge lamps.” H. Filippo and D. Lely and Naam- 
August 27th. (Holland, 


Igranic Electric Co. 
anufacturing Co.). 


Cutler-Ham- 


August 26th. (France, 


Renault and J. S. Withers (Renault). 
August 26th. 
Joseph and N. C, 


looze Vennootschan Philips’ Gloeilampenfabrieken. 
August 27th, 1919.) 
24,836. “ Electric arc-welding systems.” Wilson, Welder & Metals Co. 
August 27th. (United States, February 18th.) 
24,837. ‘ Electric rheostats.”. Wilson, Welder & Metals Co. August 27th. 
(United States, May 7th.) 
24,838. ‘“‘ Connections of electrical conductors.”’ Wilson, Welder & Metals 
on August 27th. 
24,839. “ Electric arc-welding systems. 
August 27th. (United States, June 26th.) 
24,841. “* Electric signalling arrangements for railways, &c.”" L. de M. G. 
Ferreira and Siemens Bros. & Co. August 27th. 
“ Electrolytic tanks with diaphragm cells." 
(Norway, September 17th, 1919.) 
24,880. Wireless receiving systems.” 
Co. August 28th. 
24,910. ‘“* Miners’, &c., electric safety lamps."” C. D. Mottram. August 28th. 
24,942. “Means for operating constant-voltage circuits from variable-speed 
dynamos.”" Edison Accumulators, Ltd., and J. F. Monnot. August 28th. 


(United States, June 19th.) 
Wilson, Welder & Metals Co. 


G. Haglund. August 


N. Lea and Radio Communication 


SPECIFICATIONS, 


b h are those under which the specifications 


The tions will be 
printed and oridetd. and all subsequent proceedings will be taken. 


1918s. 
“ Method of generating electric oscillations... W. H. 
March 20th, 1918. (149,018.) 


i919. 

8,578. “* Regulating means for electric generating sets." 
gineering Co. April 6th, 1918. (135,386.) 

f “ Electric radiators.” J. R. May Ist, 1919. 

9. “* Electrically-heated smoothing irons.”” E. Delille. 

(133,018. 

986. ** Transformation of polyphase — particularly for use in electric 
furnaces.”” J. Bibby. May 2nd, 049.) 

11,099. Letter combination electric ~ for the protection against steal- 
ing of motor vehicles while left standing.”” W. Mason and J. Richardson. 
May 3rd, 1919. (Cognate application, 16,688/19.) (149,057.) 

11,140. “Apparatus for mine signalling and like purposes.” J. R. L. 

Wright. May 


4,948. Eccles and 


F. W. Jordan. 


Domestic En- 


(149,044.) 
September 25th, 


Allott and E. Dean. May 5th, 1919. (149,059.) 

11,327. “ Wireless telegraphy.”" H. J. Round and G. M. 
6th, 1919. (149,076.) 

11,578. “* Construction of thermionic valves... S. R. Mullard. May 8th, 
(149,066.) 

8,809. ‘* Dynamo electric machines.” L. H. R. de Paemelaire. September 
19th" 1918. ) 

21,415. ‘‘ Electric signalling systems, especially applicable to combined 
telegra h and telephone systems.’’ Western Electric Co. (Western Electric 
Co.). eptember Ist, 1919. (149,139.) 

23,288. Sparking plugs internal combustion engines.” P, E. Trigg. 

September 22nd, 1919. (149,144 

24,394. «Composite electric signalling systems.” Western Electric Co. 
(Western Electric Co.). October 6th, 1919. (149,146.) 

28,603. “ Signal lights for aerial navigation.” H. L. M. J. Benard. May 
2nd, 1919. (Divided application on 10,981/19.) (149,159.) 


1920. 

Electric power systems.’ Domestic Engineering Co. 

application on 125,386.) (137,522.) 

“Apparatus for testing sparking plugs for internal combustion en- 

W. S. Wolff. February 10th, 192 (149,180.) 

“Current distributor for magneto-electric ignition apparatus.”” M. 

March 2nd, 1918. (138,920.) 

** Self- rae: in electric 
Thomas. April (149,188.) 


April 6th, 1918. 


motive power combination.” D. N. 
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